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This,  the  fourth  agricultural  report  of  the  State,  is  considerably 
larger  than  any  of  the  preceding  reports,  and  it  is  confidently  believed 
"will  be  found  proportionably  more  valuable.  The  increased  size,  and 
the  much  greater  amount  of  readmg  matter  contained,  is  due,  first, 
to  the  report  of  the  State  Entomologist;  second,  to  the  somewhat 
lengthy  proceedings  and  debates  of  the  American  Convention  of 
Cattle  Commissioners  which  was  deemed  of  so  great  importance  to 
the  State  as  to  warrant  its  incorporation  ;  third,  the  valuable  agricul- 
tural lectures  which  we  are  favored  with  from  the  Illinois  Induptrial 
University:  fourth,  the  horticultural  proceedings  are  more  lengthy 
than  usual,  as  well  as  more  valuable  in  well  prepared  reports  and 
addresses.  In  order  to  include  the  large  amount  of  valuable  matter 
and  not  make  the  volume  too  unwieldy,  the  Public  Printer  thought 
best  to  condense  it  by  printing  a  large  part  in  smaller  type  than 
usual.  Considerable  matter  that  was  collected  and  prepared  for  the 
report,  has  also  been  omitted. 

In  March,  1868,  upon  petition  of  the  State  Board  of  Agriculture 
and  the  State  Horticultural  Society,  the  General  Assembly,  by  a 
concurrent  resolution,  authorized  the  appointment  of  a  State  Ento- 
mologist, requiring  him  to  make  an  annual  report  to  the  Board  of 
Agriculture,  to  form  a  part  of  the  State  Agricultural  report.  The 
Board  nominated  Mr.  C.  V.  Riley,  and  his  first  report  concludes  this 
volume.  It  will  be  seen  that  he  has  made  good  use  of  his  time  and 
has  spared  no  expense  in  making  his  report  attractive,  interesting 
and  valual^le  not  only  to  the  practical  farmer  and  horticulturist,  but 
to  the  student  of  science.  We  hazard  nothing  in  saying  that  his 
report  will  be  read  with  great  interest,  as  well  for  the  curious  history 
of  insects  which  it  gives,  as  for  its  practical  teachings.  The  account 
given  of  the  Periodical  Cicada,  or  seventeen  year  locust,  as  it  has 
been  generally  called,  and  which  attracted  so  much  attention  the 
past  year,  is  new  and  more  complete  than  anything  heretofore  pub- 
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lished  on  the  subject.  It  is  unnecessary  to  refer  to  other  interesting 
points  in  the  report.    It  will  be  found  new  and  interesting. 

Our  farmers  who  have  read  the  preceding  annual  reports  will 
find  in  this  one  many  subjects  introduced  and  more  or  less  thoroughly 
treated,  that  were  not  mentioned  or  but  briefly  so  in  the  former  re- 
ports. On  the  subject  of  bee  management  there  are  some  valuable 
lessons  from  practical  men  of  experience. 

The  article  on  Farmers'  Homes,  by  Prof,  Spencer  Smith,  of  St 
Louis,  will  be  found  interesting  and  valuable.  It  is  an  important 
subject  and  one  upon  which  the  majority  of  farmers  as  well  as  otheri 
probably  need  and  desire  sound  practical  advice  quite  as  much  as 
upon  any  other.  The  elevation  or  perspective  view,  and  floor  plant 
of  a  farm  house  which  accompany  the  article,  were  designed  more 
than  a  year  ago,  by  Mr.  Wm.  Rumbold,  of  St.  Louis,  an  architect  of 
distinction,  since  deceased,  expressly  for  the  agricultural  report  of 
1867,  but  were  not  placed  in  the  hands  of  the  engraver  in  time  to  be 
completed  for  that  issue. 

The  design  of  a  '*  Cheap  Country  House,^  of  Canadian  origin, 
will  meet  the  wants  of  many  who  wish  to  build.  Neither  of  these 
plans  are  in  all  respects  free  from  faults,  but  they  afibrd  a  desirable 
basis,  to  which  additions  and  alterations  may  be  made  so  as  to  adapt 
them  to  the  requirements  and  wishes  of  very  many  who  may  contem- 
plate building. 

The  Ulinois  Industrial  Lectures  constitute  a  valuable  feature  in 
this  report,  none  the  less  valuable  for  the  reading  of  Missouri  farmers 
on  account  of  having  been  delivered  in  Illinois.  It  is  earnestly  hoped 
that  it  will  not  be  long  before  a  similar  plan  for  instruction  will  be 
introduced  in  our  State. 

The  attention  of  our  wool  growers  is  invited  to  the  very  able  and 
interesting  lecture  on  "  Sheep  '^  by  Mr.  A.  M.  Garland,  President  of 
the  Illinois  State  Wool  Growers  Association.  Those  who  read  the 
comprehensive  essay  of  Mr.  S.  P.  Boardman,  on  wool  growing,  in  the 
report  of  last  year  will  not  be  likely  to  neglect  reading  the  few  selec- 
tions from  his  later  writings  in  this. 

In  the  report  for  1865,  a  large  space  was  devoted  to  the  subject  of 
dairying ;  and  its  importance  to  the  farming  interest  of  the  State  was 
urged.  Within  the  past  year,  a  number  of  cheese  factories  have  been 
started  in  the  State.  The  first  season's  experience  with  the  one  at 
Chillicothe,  Livingston  county,  owned  by  Gen.  J.  H.  Hammond,  has 
proved  quite  satisfactory.    We  are  indebted  to  Prof.  J.  W.  Hoyt,  Seo- 

Digitized  by  V^OOQ IC 


\ 


Koncx.  T 

retary  of  the  Wisconsin  State  Agricultural  Society,  for  proof  sheets 
of  the  very  able  address  on  ^^The  Dairy:  its  products,  methods  and 
profits,"  by  X.  A.  Willard,  M.  A.,  of  New  York,  delivered  at  the  Wis- 
consin State  Fair. 

Want  of  space  prevents  a  reference  to  many  other  very  valuable 
articles. 

The  Oounty  Reports  are  rather  meagre.  Less  effort  was  made 
the  past  year  than  usual,  to  induce  those  most  interested  to  attend  to 
their  own  interests  in  the  matter.  It  will  be  seen  that  but  few  of  the 
county  societies  have  recognized  the  requirements,  or  the  benefi- 
cence and  importance  of  the  State  law  in  regard  to  county  societies 
and  the  Board  of  Agriculture ;  hence,  but  few  of  the  societies  have 
made  any  reports.  That  they  will  see,  in  course  of  time,  that  it  is  for 
their  interest  to  do  so,  is  highly  probable.  The  counties  of  Pike,  Mont- 
gomery, JeflFerson,  Washington  and  Webster  have  county  societies 
organized  in  accordance  with  the  State  law,  and  the  secretaries  have 
made  very  interesting  and  valuable  reports.  They  are  respectfully 
commended  to  the  attention  of  other  societies.  That  of  Mr.  Clark,  of 
Washington  county,  gives  some  valuable  mining  and  lumber  statistics. 

This  volume  is  quite  profusely  illustrated,  which,  it  is  thought, 
will  add  much  to  its  interest  and  usefulness.  It  is  respectfully  sub- 
mitted with  the  confident  belief  that  it  will  be  found,  in  most  respects, 
an  improvement  upon  the  reports  of  preceding  years. 

L.  D.  MORSE, 

Corresponding  Secretary. 
February  1st,  1869. 
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for  1867;  and  monthly  reports  of  the  same. 
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RECORD   OF  THE   PROCEEDINGS 


OF  THB 


MISSOURI  STATE  BOARD  OF  AGRICULTURK 


Jefferson  City,  January  31,  1868. 

Pursuant  to  a  call  issued  by  the  President  in  conformity  to  the^ 
resolution  adopted  at  the  meeting  held  at  St.  Louis, on  the  6th  ultimo, 
the  Missouri  State  Board  of  Agriculture  met. 

There  being  present — Messrs.  N.  J.  Colman,  Gert.  Goebel,  O.  A.  Au 
Gardner,  G.  0.  Swallow,  and  II.  T.  Mudd,  President,  of  the  incorpo-  . 
rated  members,  and  his  excellency,  Thomas  0.  Fletcher,  Governor*, 
and  T.  II.  Parker,  Superintendent  of   Public  Instruction  of  Missouri, 
ex-oflScio  members. 

Absent— Messrs.  W.  S.  Dyer,  W.T.  Essex,  George  Husmann,  O.  H. 
P.  Lear,  J.  W.  Harris,  Frederick  Munch,  and  B.  Smith. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Colonel  Colman  submitted  the  following  resolution,  which  was 
adopted,  and  Messrs.  Colman,  Gardner  and  Goebel  appointed  the  com- 
mittee raised  by  the  resolution: 

I7esolved^  That  a  committee  of  three  be  appointed  to  correspond 
with  Governor  Fletcher,  Professor  Swallow,  R.  S.  Elliott,  and  J.  W. 
Sutherland,  and  solicit  from  them  copies  of  their  interesting  and  able' 
addresses  delivered  in  the  Hall  of  the  House  of  Representatives,  on 
Thurisday  ni;2:ht,  the30ih  of  January  inst,,  for  publication  in  the  An- 
nual Report  of  the  State  Board  of  Agriculture. 

Mr.  Gardner  offered  the  following  resolutions  : 

lienolved^  That  in  the  opinion  of  this  Board  it  will  be  impolitic, 
at  present,  to  urge  the  sale  of  the  Agricultural  College  Lands,  and 
that  the  governing  power  of  the  Agricultural  College,  when  estab- 
lished, should  have  power  to  provide  for  the  lease  of  the  lands  on  a 
plan  similar  lo  that  adopted  by  the  State  of  Iowa,  and  that  siucLlaiids 
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ought  to  be  exempt  from  taxation  until  actually  sold,  they  being 
properly  school  lands. 

Resolved^  lliat  before  the  sale  or  lease  of  said  lands,  they  should 
be  appraised  by  competent  persons,  and  should  not  be  sold,  nor  leased 
for  less  than  $1  25  per  acre  for  those  outside  of  the  railroad  belt,  and 
f2  60  per  acre  for  those  within  said  belt. 

Governor  Fletcher  offered  the  following  additional  resolutions, 
as  an  amendment : 

Resolved^  That  the  Agricultural  College  Lands  should  be  pro- 
tected from  trespassers  by  a  provision  of  law,  punishing  by  imprison- 
ment, as  well  as  fine,  all  persons  guilty  of  such  trespasses. 

Resolved^  That  the  Register  of  Lands  be  required  to  prepare  and 
preserve  in  his  oflBce,  plats  and  tract  books  of  the  lands  when  patented 
to  the  State,  for  the  Agricultural  College,  and  that  all  sales  or  leases 
of  .said  lands  be  certified  to  the  Register  of  Lands,  and  patented  by 
the  State  to  the  purchaser ;  or  if  leases  be  given,  that  they  be  recorded 
in  the  oflBce  of  the  Register  of  Lands. 

Mr.  Gardener  accepted  the  amendment,  and  the  resolutions  at 
amended  were  adopted. 

Mr.  Colman  submitted  the  following  resolution,  which  after  some 
discussion  was  adopted : 

Resolved^  That  in  the  opinion  of  this  Board,  the  location  of  the 
Agricultural  College  should  be  left  to  free  competition  for  bids  to 
be  made  by  the  citizens  of  any  district,  county  or  city;  but  that 
it  would  be  inexpedient  to  accept  any  bid,  unless  the  amount 
secured  by  hona  Ude  subscription  shall  be  equal  to  three  hundred 
thousand  dollars ;  and  if  that  sum  is  not  offered,  in  the  opinion  of 
this  Board  the  said  Agricultural  College  should  be  located  and 
made  a  separate  Department  of  the  State  University. 

On  motion. 

The  Board  adjourned. 

J.  H.  TICE, 
Reco7ding  Secretary. 


St.  Louis,  April  7,  1868. 
At  a  meeting  of  the  Missouri  State  Board  of  Agriculture,  called 
by  the  President,  there  were 

Present — Colonel  N.  J.  Colman,  of  St.  Louis  county;  Dr.  W.  S. 
Dyer,  of  Jefferson  county ;  Wm.  T.  Essex,  of  St.  Louis  county ;  O.  A, 
A.  Gardner,  of  Jefferson  county ;  and  President  H.  T.  Mudd,  of  St 
Louis  county. 

There  not  being  a  quorum  present,  the  Board  adjourned  to  Wed- 
nesday, the  sixth  day  of  May  next,  at  10  o'clock  a.  m. 

JOHN  H.  TICE, 
Recording  Secretary. 
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Rooms  of  the  Missouri  State  Board  of  Agriculture, 

Wednesday,  May  6, 1868. 

At  the  a^ourned  meeting  of  the  Missouri  State  Board  of  Agricul- 
ture held  this  day,  there  were  present  as  lollows :  Ool.  N.  J.  Coleman 
and  W.  T.  Essex,  of  St.  Louis  County ;  George  Husmann,  of  Gascon- 
ade County ;  John  W.  Harris,  of  Boone  County ;  Gert.  Goebel,  of 
Franklin  County;  O.  A.  A.  Gardner,  of  Jefferson  County;  O.  H.  P. 
Lear,  of  Marion  County ;  and  President  Henry  T.  Mudd,  of  St  Louis 
County. 

Absent :  Messrs.  W.  S.  Dyer,  of  Jefferson  County ;  Frederick 
Muench,  of  Warren  County ;  Q.  C.  Swallow,  of  Boone  County;  and 
Banabas  Smith,  of  Crawford  County. 

Mr.  J.  W.  Harris  offered  the  following  resolution,  which  was 
adopted : 

Resolved^  That  this  Board  endorse  and  confirm  the  action  of  the 
members,  taken  individually,  in  nominating  to  the  Governor  for  ap- 
pointment, Mr.  C.  V.  Riley,  as  State  Entomologist 

On  motion  of  Col.  Colman, 

Resolved^  that  the  compensation  of  Mr.  Riley,  as  State  Entomol- 
ogist, be  fixed  at  $2,500  per  annum. 

And  resolved  further^  that  as  Mr.  Riley  entered  upon  the  dis- 
charge of  his  duties  on  the  first  day  of  April,  of  the  current  year, 
therefore,  that  his  compensation  commence  at  that  date,  and  that  the 
President  and  Secretary  issue  warrants  on  the  Treasurer  accordingly. 

President  Mudd  presented  the  following  resolution,  which  was 
adopted : 

Resolved^  that  the  compensation  of  the  Corresponding  Secretary 
be  fixed  from  the  first  of  May  instant,  at  $1,400  per  annum,  and  that 
of  the  Receding  Secretary  at  $75  per  annum. 

On  motion  of  Mr.  Lear,  it  was 

Resolved^  that  the  President  appoint  a  Committee  on  Agricul- 
tural College,  to  report  to  the  Board  at  some  future  time,  what  legis- 
lation, if  any  is  necessary,  for  making  the  Agricultural  College  Lands 
available  for  the  speedy  organization  of  the  Agricultural  University. 

The  President  appointed  Messrs.  Lear,  Morse,  Tice,  Colman,  Hus- 
mann, and  Harris. 

On  motion,  the  President,  Mudd,  was  added  to  the  said  Commit- 
tee. 

On  motion,  the  Board  then  adjourned. 

JOHN  H.  TICE,  Recording  Secretary. 
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BoAi^D  OP  Agriculture, 
Wednesday,  Dec.  2, 18()8, 

This  being  the  Jay  fixed  by  Statute  for  the  Annual  Meeliiiir  of  the 
Missouri  State  Board  of  Agriculture,  there  were  present:  Col.  N.  J. 
Col  man,  of  St.  Louis  County  ;  Dr.  Wni.  S.  Dyer,  of  Jefferson  County ; 
AVni.  T.  Essex,  of  St.  Louis  County;  J.  W.  Harris,  of  Boone  County; 
O.  11.  P.  Lear,  of  Marion  County;  Henry  T.  iMudd,  of  b't.  Louis  Coun- 
ty, and  B.  Smith,  of  Crawford  County,  of  the  incorporated  members, 
and  Wm.  Stark,  President  of  the  Anjricultural  and  Mechanical  Asso- 
ciation, of  Pike  County,  ex-officio  member. 

Absent:  Geo.  Husmann,  of  Gasconade  County;  Gert.  Goebel, 
of  Franklin  County;  0.  A  A.  Gardner,  of  Boone  County  ;  Frederick 
Muenrh,  of  Warren  County,  and  G.  C.  Swallow,  of  B  )one  County. 

The  minutes  of  the  last  meeting  were  read  antl  approved. 

Col.  Colman  called  attention  to  the  fact  that  heretofore  no  report 
has  been  made  of  the  discussions  before  the  board  on  the  measures 
proposed.  He  thought  it.  ought  to  be  done,  as  the  subjects  would 
then  be  presented  to  the  public  in  all  its  bearings,  in  the  reports  of 
other  States,  he  finds  there  is  generally  embodied  a  synopsis  of  the 
discussions  of  the  board. 

Mr.  Tice,  Eecording  Secretary,  stated  that  he  had,  as  would  be 
perceived  by  reference  to  the  publiahed  proceedings  of  the  board, 
given  the  leading  points  that  were  made  by  members,  but  found  it  al- 
most impossible  to  give  a  connected  report  of  discussion,  because  tiie 
members  generally  ofi'er  their  resolutions  verbally,  which  he  had  to 
reduce  to  writing,  and  while  doing  so  could  not  follow  tiie  discussion. 
But  if  it  is  the  desire  of  the  board  to  report  the  discussion  he  would 
do  so. 

Mr.  Colman,  continued.  At  the  present  meeting  there  is  but  one 
Presulent  of  a  county  agricultural  society  present,  which  he  prt^sumed 
was  because  these  societies  had  not  been  notified  of  the  present,  the  . 
annual  meeting  of  the  board.  He  said  so,  because  he  as  a  member 
of  the  ])oard  had  not  been  so  notified,  and  he  did  not  find  any  member 
that  had. 

Mr.  Tice,  the  Eecording  Secretary,  stated  that  the  by-laws  made 
it  the  duty  of  the  Corresponding  Secretary  to  conduct  all  the  corres- 
pondence with  individuals  and  societies,  which  always  was  so  con- 
strued as  include  notification  of  members,  etc. 

As  an  accommodation,  at  the  request  of  the  Corresponding  Sec- 
retary he  had  on  certain*  occasions  written  out  notices  to  members  of 
the  board,  and  would  have  done  so  on  the  present  occasion  if  he  had 
been  requested  to  do  so  by  the  Corresponding  Secretary,  though  no 
part  of  his  dutj^  as  would  be  evident  by  an  examination  of  the  by- 
laws. 

Mr.  Colman,  continued.  I  supposed  it  was  the  duty  of  the  Cor- 
responding Secretary  to  issue  these  notices,  but  as  I  had  received 
none,  and  1  can  find  no  member  of  the  board  who  has,  1  suppose  there 
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was  either  a  neglect  or  oversight  of  duty  somewhere,  and  I  wish  to 
call  the  attention  of  the  board  to  it,  thai  it  may  be  attended  to  here- 
after. 

Members  of  the  board  are  complaining  of  a  want  of  interest  on 
the  part  of  the  agricultural  community,  because  the  latter  was  lend- 
ing but  little  assistance*  to  the  great  objects  to  be  promoted  by  the 
board,  but  he  believed  that  a  great  deal  of  the  blame  attaches  to  the 
board  itself  in  not  giving  due  publicity  of  the  time  and  place  of  the 
annual  meeting,  and  especially  in  not  giving  notice  to  the  county  ag- 
ricultural societies. 

Dr.  Dyer  thought  that  there  might  be  an  improvement  made  in 
the  manner  of  getting  up  our  annual  reports.  Of  all  the  State  re- 
ports he  had  seen  he  thought  that  of  Massachusetts  the  best,  and  he 
would  like  to  see  our  reports  brought  out  in  a  similar  manner. 

Mr.  Lear.  My  connection  with  the  board  is  only  limited,  and 
while  I  would  find  some  fault  with  the  manner  in  which  the  board  has 
had  its  business  done,  he  must  equally  condemn  the  almost  total  in- 
difference of  the  agriculturists  in  the  great  questions  which  the  board 
repeatedly  presented  to  them  for  their  consideration  without  receiv- 
ing any  response.  He  especially  alluded  to  the  establishment  of  the 
agricultural  college.  There  is  no  greater  question  can  come  up  than 
that  of  agricultural  education,  yet  it  has  elicited  no  attention  any 
where.  If  the  present  generation  of  agriculturists  are  indifferent  to 
a  special  education  to  qualify  them  for  their  industrial  pursuit,  there 
would  soon  rise  up  another  generation  who  would  take  a  more  en- 
lightened view  of  it,  and  would  demand  it.  But  at  present  he  almost 
despaired  exciting  any  interest  in  it. 

President  Mudd,  said,  it  is  well  enough  to  find  fault,  because  it 
showed  dissatisfaction,  and  when  men  are  dissatisfied  with  the  con- 
4uct  of  affairs,  there  is  hope  for  improvement.  The  best  way  to  make 
improvement  is  for  us  to  take  hold  earnestly  of  the  work  ourselves. 
The  laws  defined  the  powers  and  duties  of  the  board,  and  also  those 
of  the  county  societies.  He  regretted  that  the  latter  had  not  yet  been 
brought  into  intimate  relation  and  co-operation  of  the  board,  but  this 
could  be  effected  in  time  if  the  members  of  this  board  acted  with  be- 
coming zeal  and  energy.  Much  had  already  been  accomplished, 
though  not  all  that  w^as  desirable.  'Jhe  work  was  large,  and  it  re- 
quired time  as  well  is  diligence  to  execute  it.  Through  the  instiu- 
mentality  of  the  influences  of  the  board,  the  legislature  last  winter 
made  an  appropriation  that  enabled  the  board  to  employ  a  State  En- 
tomologist, to  unravel  the  mysteries  of  insect  life  in  our  State,  and  to 
enable  the  cultivators  of  tho  soil  to  fight  these  their  worst  enemies 
intelligently  and  to  mitigate  their  destructiveness.  Also,  the  firsi  re- 
port of  the  board  had  been  extensively  sent  to  Europe  by  the  Board 
ot  Immigration,  and  it  has  done  much  good  in  bringing  immigrants  to 
our  State.  1  think,  also,  that  the  legislation  exclud  ng  officers  of  hor- 
ticultural societies  Irom  membership  in  the  board  was  unwise,  because 
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it  has  debarred  the  most  devoted  and  enthusiastic  cultivators  of  the 
Boil  from  co-operating  with  the  board,  and  he  hoped  they  would  be 
restored. 

Dr.  Dyer — Conviction  precedes  reformation,  and  as  we  had  now 
all  been  brought  to  the  confessional,  he  hoped  we  would  bring  forth 
Iruit  mete  for  repentance. 

Mr.  Colman — ^While  much  of  the  short-comings  of  the  Board 
might  be  owing  to  members  of  the  Board  themselves,  yet  he  believed 
that  the  main  officer  of  the  Board,  the  Corresponding  Secretary  of 
the  Board,  should  devote  his  whole  mind  and  energy  to  promote  the 
work  entrusted  to  the  Board.  For  if  he  did  not,  it  was  not  likely  that 
he  would  infuse  enthusiasm  into  others.  Such  an  officer  we  have  in 
our  Entomologist.  Mr.  lliley.  He  did  not  wish  to  find  fault  with  Dr. 
Morse,  because  he  had  all  the  preliminary  work  to  do  for  an  organiza- 
tion of  the  agricultural  interest  of  the  State.  Under  the  circum- 
stances, perhaps,  he  had  done  all  that  could  have  been  expected  of 
him.  But  the  last  year  or  two  he  was  conducting  private  enterprises 
which  occupied  too  much  of  his  time,  and  he  had  heard  that  he  was 
not  ready  with  his  annual  report. 

Mr.-  Mudd  said  Dr.  Morse  told  him,  before  leaving  for  Springfield, 
where  he  is  now  attending  the  "Cattle  Convention,"  that  his  report 
was  in  progress  of  preparation,  and  would  be  ready  early  in  January 
for  the  Public  Printer. 

In  justice  to  Dr.  Morse,  I  will  also  state  that  last  year,  he  informed 
me,  his  private  business  demanded  so  much  attention  that  he  lelt 
he  could  not  hold  his  present  position  longer  than  to  the  close  of  the 
year. 

Mr.  Essex,  Treasurer,  submitted  the  following  report,  which  was 
accepted  and  referred  to  a  committee  consisting  of  Messrs.  Smith  and 
Dyer: 

WM.  T.  ESSEX,  TREASURER,  IN  ACCOUNT  WITH  MO.  STATE  BOARD  OP  AGRICULTURE. 


Db. 


Dec.     3,  1867  To  amount  of  balance.. 
April  11,  1868  To  amount  of  Auditor.. 

Total 


Cb. 


Dec.      2,  1868  By  amount  paid,  as  per  Touchers  inclosed., 
Balance  on  nand 


To  balance  brought  down.. 


t,%S92  85 
1,791  60 


$    684  4ft 
6,100  00 


$5,684  46 


6,684  46 
1,79160 


Mr.  Tice,  the  Recording  Secretary,  submitted  the  fcllowing'copy 
of  the  transactions  of  the  Executive  Committee,  as  having  audited 
and  issued  warrants  on  the  Treasurer  lor  the  following  accounts  during 
the  year : 
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Dtc      6,  IW; 
Jaiu      4,  1868 


9bb. 


March  1. 

April    8.. 

16.. 


80... 
Maj      1.., 


JoM     t.. 


4«l7     1.. 


28.. 
Aafuatl.. 

.  29.. 
Sept.  29.. 

80.. 
C«i.      6.. 

10.. 

27.. 
EoT.  .  6.. 


Dm.     1.. 


fl.  T.  Mudd,  per  order  of  Board. 

J.  H.  Ticp,  falary , 

L.  D.  Morse,  salary 

do  cuts 

do  for  i  cord  wood 


Office  rent ^ 

J.  H.  Tice,  salary 

do  expenses  to  Jefferson  City  and  back.. 
L.  D.  Morse,  salary 

do  sundries 

do  express  charges 

do  expenses  to  Jefferson  City 

J.H.  Tice,  salary 

H.  T.  Mudd,  expenses  to  Jefferson  City 

T.  H.  Tice,  salary 

Office  rent 

L.  D.  Morse,  salary , 

do  Stndley's  bill 

do  express  charts 

do  wood  for  office 

do  postage  stamps 


$168  66 

5  2 

6  7 


C.  y.  Riley,  state  Entomolog^ist,  salary.... , 

L.  D.  Morse,  salary 

J.  H.  Tice,  salary 

0.  A.  A.  Oardner,  expenses  in  attending  meeting.. 
0.  n.  P.  Lear,  "  " 

L.  D.  Morse,  salary ; 

Express  charges 

Postage  stamps 

J.  H.  Tice,  salary 

C.  V.  Riiey,  salary 

do  "     

L.  D.  Morse,   salary 

do  express  charges 

J.  H.  Tice,  salary 

Office  rent 

L.  D.  Morse,  salary 

C.  V.  Riley,  salary 

J.  H.  Tice,  salary 

C.  V.  Riley,  salary 

do  "     

J.  H.  Tice,  salary 

Office  rent 

L.  D.Morse,  salary 

C.  V.  Riley,  salary 

L.  D.  Morse,  salary 

do  expenses , 


166  66 

2  50 

60 

10  50 


888  83 

80 

1  90 

6  25 

5  00 


J.  H.  Tice,  salary 

L.  D.  Morsei  salary 

J.  II.  Tice,  salary , 

J.  W.  Harris,  expenses  in  attending  meeting.. 


Total.. 


116  66 

8  60 


28U 

12  6* 


178  61 
75  00 
12  58 
U  28 


180  18 
12  88 
10  76 
12  68 
76  08 


848  28 

208  48 

166  68 

12  68 

11  08 
16  88 

116  67 

3  68 

6  08 

6  28 

208  40 

208  40 

116  88 

1  68 

6  26 

76  08 

116  78 

208  48 

8  26 

208  48 

208  40 

12  68 
76  08 

233  86 
208  48 


126  28 
6  26 

116  66 

6  26 

16  08 


$3,892  88 


Mr.  Riley,  State  Entomologist,  staled  thathis  report  was  not  quite 
ready,  but  far  advanced  in  progress,  and  would  be  finished  in  ample 
time  for  the  Public  Printer.  In  order  to  work  effectively,  he  had  to 
do  much  preliminary  work,  and  to  make  his  report  the  better  under- 
stood, he  had  spent  about  eight  hundred  dollars  of  his  individual 
funds  lor  engraving,  to  illustrate  the  report.    ^ 

Resolved^  That  the  State  Board  of  Agriculture  is  highly  gratified 
at  the  indefatigable  and  untiring  exertions  of  the  State  £ntomoIogist| 
Mr.  0.  V.  Riley,  who  has  devoted  his  entire  time  to  the  duties  of  his 
office,  in  collecting  and  disseminating  timely  and  valuable  informa- 
tion on  the  subject  of  injurious  and  beneficial  insects. 
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Resolved^  That  in  consideration  of  the  immense  sums  annually 
lost  to  the  agricultural  population  of  our  State  by  the  work  of  insect 
foes,  and  of  the  great  importance  of  this  office,  we  deem  the  action  of 
the  last  Legislature  in  creating  such  an  office  eminently  wise,  and 
earnestly  request  the  coming  Legislature  to  continue  the  requisite  ap- 
propriation to  this  board. 

The  next  business  in  order  being  the  election  of  members  to  fill 
the  vacancies  occurring  by  expiration  of  terra  of  service. 

The  Recording  Secretary  laid  before  the  board  a  list  of  the  mem- 
bers, together  with  the  length  of  their  term  of  service,  from  which  it 
appeared  the  term  of  service  of  the  following  members  terminated 
with  the  present  annual  session  of  the  board : 

Tliat  of  Dr.  VVm.  S.  Dyer,  of  eleft'erson  county;  of  Henry  T.  Mudd, 
of  St.  Louis  county ;  of  Frederick  Muench,  of  Warren  county,  and  of 
Barnabas  Jfmith.  of  Crawford  county. 

The  board  then  went  into  an  election,  Messrs.  Colman  and  Lear 
acting  as  tellers,  which  resulted  as  follows: 

First.  Dr.  Wm  S.  Dyer,  of  Jefferson  county,  to  fill  the  vacancy 
occasioned  by  expiration  of  his  present  time  of  service. 

Second.  Henry  T.  JVludd,  of  St.  Louis  county,  to  fill  vacancy  by 
expiration  of  his  present  time  of  service. 

Thiid.  Wm  Stark,  of  Pike  county,  to  fill  the  vacancy  occasioned 
by  the  expiration  of  the  time  of  service  of  Frederick  Muench. 

Fourth.  Barnabas  Smith,  of  Crawford  county,  to  fill  the  vacancy 
occasioned  by  the  expiration  of  his  present  term  of  service. 

Dr.  Dyer,  from  the  committee  to  whom  the  treasurer's  document 
was  referred,  reported  that  the  committee  had  examined  the  said  ac- 
count and  accompanying  vouchers,  and  found  the  same  correct,  and 
that  the  balance  of  cash  on  hand  is  one  thousand  seven  hundred  and 
ninety  one  dollars  and  sixty  cents. 

On  motion,  the  annual  meeting  of  the  board  then  adjourned. 

JOHN  H.  TICK 

Recording  Secretary. 
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Office  of  tub  Missouri  State  Board  of  Agrictlture, 

St.  Louis,  Dec.  2, 1^68. 

The  Missouri  State  Board  of  Agriculture  met  pursuant  to  notiGca- 
tion. 

It  was  temporarily  organized  by  appointing  John  W.  Harris,  Pres- 
ident >t?ro  iem,^  and  John  II.  Tice,  Recording  Secretary  ;K>r^  tern. 

The  roll  being  called  the  following  members  were  found  to  be 
present: 

Norman  J.  Colman,  of  St.  Louis  county;  AVm.  S.  Dyer,  of  Jefferson 
county;  Wm.  T.  Essex,  of  St.  Louis  county  ;  John  W.  Harris,  of  Boone 
county  ;  0  H.  P.  Lear,  ol  JIarion  county  ;  Henry  T.  Mudd,  of  St.  Louis 
county;  Wm.  Stark,  of  Pike  county;  and  Barnabas  Smith,  of  Craw- 
ford county. 

Absent — Messrs.  Geo.  Husmann,  of  Gasconade  county;  Gert  Goe- 
bel,  of  Franklin  county;  O.  A.  A.  Gardner,  ot  Jefferson  county;  and 
G.  C.  Swallow,  of  Boone  county. 

There  being  a  quorum  present,  the  President  j^r^  iem.  stated  the 
first  business  in  order  was  the  election  of  President. 

Mr.  Mudd  was  put  in  nomination. 

Mr.  Mudd  stated  that  he  had  served  as  President  ever  since  the 
organization  of  the  Board,  much  against  his  inclination  and  wishes, 
and  he  desired  to  be  relieved.  He  always  thought  that  he  was  not 
the  right  person  for  the  position,  as  the  cultivation  of  the  soil  with  him 
had  only  been  incidental  and  subordinate  to  his  other  business.  He 
should  like  to  see  the  position  of  President  of  the  Board  conferred 
upon  one  whose  whole  lile  has  been  spent  upon  the  farm  in  devotion  to 
agricultural  pursuits.  He,  therefore,  would  nominate  Mr.  0.  II.  P, 
Lear,  of  Marion  couhty. 

Mr.  Lear  remarked  that  while  he  wa^t  all  times  willing  to  take 
his  share  of  the  work  and  responsibilities  of  any  position  in  which  he  , 
might  be  placed,  but  in  the  present  instance  he  believed  we  had  tlie 
right  man  in  the  right  place;  he,  therefore,  most  respectfully  must 
decline  the  proffered  honors,  and  would  second  the  nomination  of  Mr. 
Mudd. 


Digitized  by  LjOOQ IC 


16  MIBSOUBI  AGRIOULTUBX. 

A  ballot  was  then  had  for  President^  Messrs.  Colman  and  Smith 
acting  as  tellers,  which  resulted  as  follows : 

Henry  T.  Mudd 7  votes 

O.H.  F.Lear 1      ** 

Mr.  HenrjrT.  Mudd  having  received  a  msgority  of  the  votes  cast, 
was,  therefore,  declared  duly  elected  President  of  the  Board  for  the 
ensuing  year. 

The  next  in  order  was  the  election  of  Vice  President. 

A  ballot  had,  Dr.  Win.  S.  Dyer  having  received  all  the  votes  cast, 
was  declared  duly  elected  Vice  President  for  the  ensuing  year. 

A  ballot  was  then  had  for  Treasurer,  when  it  appeared  that  W.T, 
Essex  had  received  all  the  votes  cast,  Wm.  T.  Essex  was  therefore  de- 
clared duly  elected  Treasurer  for  the  ensuing  year. 

A  ballot  was  then  had  for  Recording  Secretary,  and  J.  H.  Tice 
having  received  all  the  votes  cast,  was  declared  duly  elected  Eecord- 
ing  Secretary  for  the  ensuing  year. 

For  Corresponding  Secretary,  Mr.  Mudd  nominated  0.  W.  Murt- 
feldt  A  ballot  being  had  and  it  appearing  that  0.  W.  Murtfeldt  had  re- 
ceived all  the  votes  cast,  he  was  declared  duly  elected  Corresponding 
Secretary  for  the  ensuing  year. 

Certain  bills  were  presented  for  expenses  incurred  by  members 
while  attending  the  meetings  of  the  Board,  which  were  referred  to 
to  the  Executive  Committee,  to  be  audited  and  warrants  issued  there- 
for. 

On  motion,  the  Board  then  adjourned  sine  die,  subject  to  the  call 
of  the  President  when  deemed  necessary. 

JOHN  H.  TICE, 
Recording  ikcretary. 
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REPORT  OF  THE  CORRESPONDING  SECRETARY. 


To  the  General  ABsembly  of  the  State  of  Missouri: 

Another  year  Has  rolled  around,  and  it  becomes  my  duty  to  lay 
before  you  the  fourth  annual  report  of  the  "  condition  of  agriculture 
throughout  the  State,"  and  such  other  information  as  the  law  require? 
and  is  deemed  important  and  useful  as  contributing  to  the  agricultu* 
ral  welfare  and  progress  of  the  State. 

The  part  year  has  been  one  of  remarkable  prosperity.  The  sea- 
sons  were  mainly  favorable,  and  the  yield  of  nearly  all  crc^s  unusu- 
ally abundant.  The  only  serious  failure  was  in  apples.  In  a  few 
counties  in  the  central  western  portion  of  the  State  there  were  fair 
crops  ot  apples,  but  in  most  parts  there  was  as  serious  a  failure  as  has 
probably  ever  been  known  to  occur.  In  many  of  our  best  peach 
growing  regions  that  crop  was  unusually  short,  while  in  other  k)cali- 
ties  there  was  an  over-abundant  yield.  In  two  or  three  counties  next 
north  of  the  Missouri  river,  where  peaches  are  not  much  grown  for 
market,  and  where  the  varieties  are  mostly  seedlings,  there  was  an 
enormous  yield,  tending  to  confirm  the  prevalent  opinion  that  seed- 
ling peaches  are  much  the  most  certain,  and  suggesting  the  impor- 
tance of  having,  for  family  use  especially,  a  supply  of  such  varieties  as 
nearly  reproduce  themselves  from  the  seed.  Prominent  among  these 
may  be .  named  the  Heath-cling,  and  especially  the  Oolumbia  and 
other  yellow  fleshed  varieties. 

The  prospect  for  peaches  was  good  until  just  at  the  time  when 
they  were  in  blossom,  when  a  cold  rain  fell,  turning  to  sleet  and  cov* 
ering  the  trees  with  ice.  In  our  best  peach  regions  the  main  crop 
was  destroyed.    Those  that  lived  suffered  severely  from  the  curculio. 

Some  of  our  horticulturists,  accompanied  by  Dr.  Hull  and  others, 
from  Illinois,  visited  in  the  fall  some  of  the  peach  orchards  of  Jeffer- 
son county.  They  discovered  in  one  orchard  there,  the  existence  of 
a  very  serious  disease,  well  known  to  Eastern  peach  growers  as  ^^  The 
Yellows."  It  has  been  found  within  a  few  years  past  in  Southern  Illi- 
nois,'where  it  was  introduced  by  trees  brought  from  the  east,  and  is 
rapidly  spreading.  The  disease  is  not  well  known  in  the  West,  this 
being  the  first  instance  of  it  that  has  come  to  my  knowledge  in  this 
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State.  Peach  growers  should  be  on  their  guard,  and  wherever  it  ap- 
pears, eradicate  it,  root  and  branch.  Much  trouble  and  loss  may  be 
prevented  by  acting  promptly  in  season. 


THE  YELLOWS. 


The  cut  here  represented  was  engraved  from  a  photograph  taken 
in  the  orchard  of  Mr.  Bainbridge,  near  DeSoto,  in  Jefferson  county. 
The  lower  branch  in  the  cut  shows  a  natural,  healthy  growth,  the 
upper  one  is  affected  by  the  yellows.  Small  spurs  have  been  thrown 
out  at  each  leaf  bud,  covered  with  small  diseased  leaves,  paler  in 
color  than  natural.  Both  branches  were  upon  the  same  tree.  As  the 
disease  advances  the  whole  tree  becomes  affected  and  dies.  The  fol- 
lowing is  what  is  said  of  it  in  Thomas'  American  Fruit  Oulturist : 

The  disease  termed  the  yellows  is  truly  formidable.  Itis  peculiar 
to  the  peach  and  nectarine.  It  has  destroyed  whole  orchards  in  por- 
tions of  the  country,  and  for  a  time  induced  the  entire  abandonment 
of  peach  culture  in  certain  localities. 

The  cause  of  this  malady  has  not  been  satisfactorily  ascertained. 
According  to  conjecture,  it  has  arisen  originally  from  exhaustion  by 
deteriorated  soil,  overbearing;  and  neglected  pruning  and  bad  culti- 
vation. But  whatever  may  have  been  its  origin,  it  appears  at  present 
to  be  chiefly  communicated  from  diseased  trees.  It  is  quickly  in- 
duced by  inserting  the  bud  from  an  affected  tree  into  a  healthy  stock. 
It  spreads  by  contact  with  diseased  roots;  a  knife  used  in  pruning  the 
tree  will  infuse  the  poison  if  used  on  another.  It  appears  to  be  com- 
municated without  actual  contact,  the  healthy  branches  nearest  a 
diseased  tree  being  usually  first  attacked.  It  is  also  probable  that 
the  stones  from  diseased  trees  cause  its  development  after  a  few  years' 
growth.  Its  highly  contagious  nature,  when  in  its  most  virulent  form, 
is  indicated  by  the  equal  facility  with  which  young  and  vigorous 
trees,  and  old  and  feeble,  may  be  inoculated  by  contact. 

Its  infallible  indications  sure,  first,  premature  ripeninff  of  the  fruit, 
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some  weeks  earlier  than  usual — accompanied  with  a  rather  insipid 
flavor,  purple  discolorations  of  the  Hesh.  These  usually  occur  the 
first  season,  and  on  a  part  of  the  tree  which  has  been  first  inoculated 
with  the  poison.  The  following  season,  numerous  small  wiry  shoots 
are  frequently  thrown  up  from  the  larger  branches,  the  leaves  become 
yellow,  the  whole  tree  assumes  a  sickly  appearance,  and  eventually 
perishes.  No  instance  is  known  where  a  decidedly  developed  case  of 
this  disease  has  ever  been  cured.  When  once  attacked,  to  prevent  a 
spread  of  the  disease,  the  tree  should  be  immediately  removed  and 
burned.  No  young  trees  should  be  planted  on  the  same  spot,  as  the 
diseased  roots  still  remain.  Stones  for  seedlings  should  be  procured 
from  districts  of  the  country  where  it  has  not  been  introduced. 

In  some  parts  of  the  country,  possessing  a  strong  fertile  soil,  as, 
for  instance,  portions  of  Western  New  York,  this  disease  has  not 
spread  extensively  when  introduced  from  abroad.  It  has  generally 
destroyed  a  few  trees  near  the  afiected  ones,  and  has  then  disap- 
peared. 

Dr.  Hull  made  a  report  on  the  subject  to  the  Illinois  Horticultur- 
al Society  in  December  last,  of  which  the  following  is  a  copy: 

Robust  and  vigorously  growing  trees  are  generally  the  last  to  be 
attacked  by  the  yellows,  but  when  they  once  become  affected  they 
are  soonest  killed.  The  ends  of  the  branches  cease  to  grow,  the 
leaves  become  of  a  yellowish  hue  and  drop  off,  when  numerous  small 
branches  like  those  from  which  they  sprang  are  also  in  like  manner 
checked  in  their  growth  aiid  in  turn  produce  from  the  axil  of  their 
leaves  other  and  much  smaller  branches,  until  some  of  the  masses  or 
clusters  of  branches  so  produced  become  so  spindling  and  compact  as 
to  resemble  some  of  the  larger  mosses  more  than  branches  of  the 
peach.  In  this  manner  the  trees  at  midsummer  or  later  become  leaf- 
less and  die,  while  the  roots  to  all  appearance  are  in  a  state  of  com- 
parative health.  Trees  attacked  late  in  the  season  in  which  the  leaves 
have  performed  4heir  natural  office,  show  the  disease  only  in  the 
veined  and  yellowish  appearance  of  the  leaves.  The  roots  of  these 
trees  in  the  following  spring  look  much  as  that  part  of  healthy  roots 
would  look  which  had  been  bared  to  the  light  and  air,  being  in  color 
between  that  of  roots  and  branches,  but  in  this  respect  resembling 
most  the  latter.  Even  the  smallest  roots  present  more  or  less  this 
appearance,  and  in  the  early  season  are  destitute  of  those  small  warty 
excrescences  from  which  new  rootlets  and  spongioles  are  formed. 
Hence  it  seems  impossible  that  the  roots  should  aid  the  growth  of  the 
tree,  except  by  absorption  and  moisture,  as  when  the  trees  are  in  a 
state  of  rest. 

The  yellows  appears  to  be  carried  by  bees  from  infected  to  healthy 
trees,  while  the  trees  are  in  bloom.    In  the  orchard  of  the  Winter 
Brothers,  at  Duquoin,  we  found  several  peaches,  one  side  of  which 
was  to  all  appearance  in  a  healthy  condition,  while  the  affected  hal 
ripened  several  days  earlier  than  the  healthy  side;  the  early  ripeaei  half 
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had  those  peculiar  yellowish  dots  on  the  surface  and  the  reddish  stain  of 
the  flesh  that  always  so  conspicuously  marks  the  fruit  of  diseased  trees. 
The  Winter  Bros.,  after  many  years  experience  with  the  yellows,  in- 
form us  that  they  are  of  the  opinion  that  it  is  highly  contagions,  the 
disease  being  conveyed  by  pruning  trees  in  health  with  tools  that 
have  been  used  on  infected  trees,  also  by  the  plow.  To  settle  this 
point  I  selected  a  vigorous  peach  tree  in  my  own  orchard  of  the  Old 
Mixon  variety,  and  macerated  in  water  some  of  the  specimens  taken 
from  one  of  the  De  Soto  orchards  of  Missouri.  We  placed  this  sub- 
stance in  contact  with  the  alburnum.  In  about  two  weeks  the  leaves 
nearest  the  main  branches  began  to  show  the  yellowish  veining  of 
the  leaves,  and  a  few  days  later  the  young  and  partly  grown  leaves 
near  the  end  of  the  branches  also  assumed  the  peculiar  yellowish 
tints  characteristic  of  the  disease  ;  the  growth  of  all  the  branches  was 
arrested.  From  the  base  of  the  leaves  on  a  few  of  the  most  succu- 
lent shoots  a  few  new  shoots  put  forth,  the  leaves  of  which  were  soon 
checked  as  before  described.  Were  we  to  leave  this  to  grow  on  an- 
other year  the  skin  of  the  fruit  would  be  dotted  over  with  yellowish 
dots  and  the  flesh  streaked  and  colored  with  the  peculiar  pale  log- 
wood^red — a  characteristic  mark  of  the  yellows — and  ripen  two,  three 
or  even  four  weeks  earlier  than  on  healthy  trees,  and  by  the  first  of 
August  the  tree  would  be  lifeless  without  the  power  of  perfecting  a 
single  healthy  leaf.  In  this  condition  the  tree,  being  destitute  of  new 
roots  and  spongioles,  is  starved  for  the  want  of  food. 

In  view  of  the  facts  of  which  mention  has  been  made,  nursery- 
men should  be  vigilant  and  not  select  their  seeds  from  unhealthy 
trees,  nor  from  districts  even  where  this  disease  is  known  to  exist. 

The  practice  now  so  common,  of  purchasing  seeds  of  the  canning 
establishments,  should  also  be  abandoned,  and  districts  known  to  be 
healthy  sought  from  which  to  obtain  a  supply. 

In  the  latter  part  of  the  month  of  February  and  most  of  March 
the  weather  was  quite  favorable  for  early  plowing  and  the  sowing  of 
spring  grain.  It  is  well  known  to  all,  except  it  be  new  settlers,  that 
in  order  to  secure  a  good  crop  of  oats  or  spring  wheat  in  this  climate^ 
it  is  necessary  to  sow  early ;  the  latter  part  of  February  or  the  first  of 
March.  Farmers  generally  improved  the  favorable  weather  last 
spring  and  a  large  breadth  of  spring  grain  was  sown,  which  made  a 
heavy  growth,  in  many  cases  too  heavy  to  stand  up.  Personal  visits 
to  several  portions  of  the  State  in  the  month  of  June,  afforded  me 
occular  demonstration  of  splendid  crops  of  wheat,  oats,  and  the  mea- 
dow grasses  especially.  Corn  was  not  in  all  cases  so  promising.  On 
land  somewhat  gravelly  or  sandy  corn  was  generally  good,  while  oh 
the  heavier  clay  lands,  the  rains  in  May  especially  had  retarded  the 
planting,  and  it  was  difficult  to  get  such  land. in  good  condition  for 
planting  in  the  proper  season. 

The  character  of  the  season  and  crops,  the  hopeful  ^n^^pg^s- 
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sive  views  of  our  fanners,  in  short,  the  bonyant  condition  of  our  agri-* 
culture  has  been  very  agreeably  shown  in  the  letters  from  correspon- 
dents in  various  parts  of  the  State.  Mr.  Albert  Badger,  of  Yemon 
county,  wrote  under  date  of  February  2l8t  as  follows : 

**  We  have  had  beautiful  spring  weather  for  a  full  week.  Many 
dark  streaks  are  now  perceptible,  traversing  the  near  and  distant 
farms,  many  too  distant  to  bring  to  view  the  busy  plow,  which  has 
commenced  its  yearly  duty  of  persuading  mother  earth  again  to  yield 
the  staff  of  life.  Can  anything  buoy  up  or  give  more  courage  to  labof 
than  the  scene  in  view  from  our  county  seat: — eight  miles  of  prairie, 
seemingly  level  as  the  ocean ;  in  the  back  ground,  elevated  mounds' 
rising  gradually  to  the  hight  of  thirty  feet,  dotted  on  their  sloping 
sides  an<}  tops  with  farms  and  white  cottages,  the  most  distant,  resem- 
bling painted  ships  upon  a  painted  ocean.  One  would  believe  that  such 
a  country  must  All  up  and  become  settled  in  a  few  months,  without 
other  inducements  than  such  scenes.  Soon  the  iron  horse  will  be  here, 
too,  from  St  Louis,  or  perchance  Ohicago,  groaning  under  the  task  of 
exchanging  supplies  for  surplus.  Then  the  land  in  this  beautiful  val- 
ley will  be  sought  for  by  farmers,  with  many  regrets  that  opportunity 
has  been  procrastinated  until  its  value  placed  it  beyond  their  reach. 
Much  of  it  is  composed  of  black  limestone  soil,  which  has  no  superior 
for  grain  or  pasturage.  I  am  informed  by  Mr.  J.  S.  Birdseye,  of  this 
place,  that  he  has  now  fifteen  thousand  acres  of  this  and  other  lands 
in  this  county,  for  sale  to  actual  settlers  from  $3  to  $6  per  acre.  This, 
is  an  opening  for  the  farmer  which  they  will,  perhaps,  never  again 
have  presented.'^ 

A  gentleman  of  St.  Louis,  who  traveled  through  the  whole  extent 
of  South  Missouri  in  February  and  the  first  part  of  March,  gave  a  very 
favorable  account  of  the  wheat  crop  throughout  the  whole  extent  of 
his  travels.^  A  larger  breadth  than  usual  had  been  sown  in  the  fall, 
and  the  crop  was  generally  in  a  fair  condition.  The  following  is  a 
specimen  of  a  report  of  the  prospects  in  North  Missouri : 

Trenton,  Mo.,  March  28, 1868. 

"I  have  just  returned  from  a  trip  through  Grundy,  Mercer,  Putnam 
and  Sullivan  counties.  Never  saw  a  finer  prospect  for  a  crop  of  fall 
wheat.  Fields  not  large,  but  every  farmer  has  sown  some.  Peach 
trees  will  bloom  abundantly.  Stock  of  all  kinds  have  been  well  win- 
tered, and  the  farmers  have  hay  enough  left  for  half  another  winter. 
The  spring  has  been  fine  so  far,  and  our  farmers  are  plowing  with  a 
wilL^  Respectfully, 

J.  H.  SHANKUN. 

From  Oregon,  Holt  county,  April  2d,  Mr.  W.  Kaucher  wrote : 
"This  morning,  at  sunrise,  the  thermometer  stood  21.50°,  unusually 
cold  for  the  season.  Ice  formed  from  one-fourth  to  one-half  of  an  inch 
thick.  As  usual  we  are  told  *  this  is  the  coldest  weather  we  ever  had 
here  in  this  month,'  but  I  have  been  *  looking  up '  the  record  and  find 
that  on  the  6th  of  April,  1867,  the  mercury  stood  at  9^  and  on  th^  ^**- 
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of  April,  1869,  it  was  down  to  8^  Falu  But  even  21.50^  is  too  severe  to 
^brag'  of,  especially  when  vegetation  has  such  a  start  as  it  has  here 
to  date.  Fortunately  it  came  in  a  dry  time,  the  apricot  and  service 
berry  were  about  the  only  things  actually  caught  out,  but  a  few  days 
more  of  warm  weather  would  have  brought  out  the  peach,  plum,  pear, 
and  other  fruit  blossoms,  so  far  that  their  destruction  would  have  been 
inevitable. 

**  The  young  grasshoppers,  those  recently  brought  into  being,  have 
hopped  their  last  hop,  and  will  trouble  us  no  more  forever.  We  can 
afford  to  lose  some  fruit  to  epjoy  the  satisfaction  of  having  them 
nipped. 

**Wheat  is  looking  fine  in  the  Northwest.  There  is  not  much  fall 
wheat,  the  grasshoppers  having  destroyed  nearly  all  of  it  last  fall.  A 
large  quantity  of  spring  wheat  was  sown,  the  most  of  it  in  February ; 
it  is  now  up  and  growing  fine,  and  promises  a  good  crop. 

**  Farmers  in  this  section  are  more  forward  with  their  spring  work 
than  usual.  A  large  part  of  the  com  ground  is  now  ready  for  planting, 
and  many  of  our  farmers  had  made  arrangements  to  commence  plant- 
ing this  week,  but  the  cold  weather  of  this  morning  will  delay  the 
time  somewhat.^ 

On  the  mornings  of  the  sixth  and  seventh  of  April,  ice  was  re- 
ported in  Vernon  county  a  quarter  of  an  inch  in  thickness.  Peaches 
were  thought  to  be  killed  in  orchards  not  protected  by  timber.  From 
the  adjoining  county  on  the  south,  Jasper,  date  April  16th,  the  report 
came  that  "peach  trees  are  in  full  bloom,  and  the  prospects  are  favor- 
able for  a  full  crop.  Apples,  plums,  cherries,  gooseberries,  and  straw- 
berries are  in  bloom,  with  favorable  prospects  for  a  full  crop.  The 
elms,  hackberry  and  redbud  timbers  are  putting  on  their  summer 
dress.  In  fact  our  forests  are  beginning  to  look  quite  summer-like. 
The  gardens  are  looking  fine ;  most  of  garden  vegetables  are  up,  and 
large  enough  to  begin  to  cultivate — such  as  potatoes,  onions,  peas, 
beans,  beets,  etc.,  etc.  Our  prairies  are  looking  finely,  covered  in  beau- 
tiful green  grass  and  flowers.  Our  herds  of  young  cattle  and  horses  are 
out  on  the  range,  feeding  themselves.  Many  of  the  farmers  are  nearly 
ready  to  plant  their  corn.  Some  few  of  them  have  planted  a  portion 
of  their  crop.  Our  farmers  are  preparing  for  large  crops,  with  a  view 
of  meeting  the  demands  of  a  large  immigration,  which  threatens  us 
from  every  quarter." 

A  careful  observer  in  Callaway  county,  Mr.  Huron  Burt,  date, 
April  25th,  sent  the  following  interesting  statement : 

"  We  have  had  an  extraordinarily  early  spring.  The  season  is  a 
month  or  more  in  advance  of  last  spring,  and  the  mean  temperature 
much  greater.  Farming  operations  have  opened  much  earlier  this 
than  last  spring.  The  sowing  of  oats  was  a  month  and  a  half  earlier, 
and  com  planting  nearly  a  month.  The  leafing  and  flowering  of  fruit 
trees  and  flowering  shrubs  has  taken  place,  too,  nearly  a  month  earlier 
than  last  year. 
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"  Wheat,  rye,  oate  and  grass  are  generally  looking  well,  and  for- 
wardness of  the  spring  has  induced  some  of  our  fanners  to  sow  spring 
wheat.  It  came  up  well,  and  is  looking  very  promising,  so  far  as  I 
have  learned.  Our  present  fruit  prospects  are  good.  The  peach  trees 
bloomed  in  such  profusion  as  I  never  before  knew,  and  such  as  would 
have  crushed  every  tree,  could  every  bloom  have  produced  fruit 
But  immediately  after  the  bloom  commenced  opening  the  weather 
suddenly  changed,,  and  reduced,  the  temperature  to  26  deg.,  which 
killed  a  very  small  portion  of  f]:uit,  and  a  few  days  later  a  still  severer 
change  took  place  that  reduced  the  temperature  to  20  deg.,  which 
killed  perhaps  three-fourths,  or  more,  of  the  peach  crop,  all  the  most 
forward  portion  of  the  bloom,  a  portion  of  the  pears,  and  all  the  sweet 
cherries.  The  peach  bloom  has  been  just  three  weeks  in  opening, 
and  the  bloom  has  this  peculiarity  in  being  much  the  most  deeply 
colored  that  I  have  ever  known.  (What  has  occasioned  this  ?)  There 
is  an  abundance  of  fruit  left,  if  it  is  not  injured  so  much  as  to  cause 
it  to  drop.  The  plums,  pears  and  cherries  bloomed  in  a  like  profusion 
with  the  peach.  The  apple  will  likewise  be  unusually  full  of  bloom. 
The  flowering  almond,  too,  has  bloomed  more  beautifully  than  I  have 
ever  known  it.  Every  branch  is  a  perfect  plume ;  but  unlike  peach 
blossoms  they  are  paler — less  deeply  colored  than  usual. 

*'  We  don't  feel  safe  on  the  fruit  question  yet,  for  there  is  so  much 
rain  just  now  there  is  great  danger  of  the  weather  fairing  Off  with 
frost. 

"The  mean  temperature  for  March  was  50°,  max.  87°  on  the  25th, 
and  min.  12°  on  the  3d.  There  were  16  cloudy  and  15  fair  days.  Rain 
on  1st  and  5th  (with  thunder  and  lightning),  6th,  7th,  9th,  lOtb,  11th, 
12th,  19th,  25th,  and  26;  and  snowed  an  inch  on  the  night  of  the  Ist, 
and  snowed  and  misted  all  day  on  the  27th,  frosted  on  the  20th  and 
29th. 

"  The  mean  temperature  of  April  was  a  fraction  lower  than  March, 
being  49^° ;  max.  80°  on  the  22d,  and  min.  20°  on  the  5th.  Everything 
was  frozen  stiff  on  this  morning,  and  the  ponds  iced  over,  the  ice 
being  more  than  a  half  inch  thick.  There  were  19  cloudy  and  11  fair 
days.  It  snowed  most  of  the  day  of  the  8th,  the  snow  remaining  on 
the  ground  an  inch  thick  over  night  and  next  day.  It  sleeted  most  of 
the  9th,  and  rained  the  12th,  13th,  (some  thunder),  and  incessantly  on 
the  14th,  with  thunder  and  lightning;  some  rain  16th  and  24th,  and 
perfect  floods  of  it  on  the  25th,  27th  and  28th." 

^'The  mean  temperature  of  March,  last  year,  was  31°,  and  April 
43°,  so  we  have  19°  in  favor  of  March  and  6^°  for  April  this  spring. 

"The  following  are  the  dates  of  leafing  and  blooming  of  some  of 
the  fruits  and  shrubs  and  plants  of  the  Nine  Mile  Prairie ;  March  15, 
common  sweet  honeysuckle  in  leaf;  18th,  crocus  in  bloom,  wild  goose- 
berry in  leaf;  20th,  lilac  in  leaf;  22d  Dr.  Arnold  rose  in  leaf;  23, 
Houghton  seedling  gooseberry  in  leaf;  24th,  carmine  rose  in  leaf; 
25th,  apricot  (Breda)  in  bloom ;  28th,  hyacinth  in  bloom ;  30th,  Chinese 
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evergreen  and  Japan  white  honeysuckle  in  leaf;  '3l8t,  some  scattering 
peach  bloom ;  April  1st,  Siberian  crab'  in  leaf;  10th,  Belle  de  Fonte- 
nay  raspberries  and  yellow  flowering  currants  in  leaf;  11th,  wild 
gooseberries  in  bloom,  and  white  winter  pearmain  apple  in  leaf;  12th, 
Nonpareil  do ;  17th,  flowing  pear  in  bloom ;  19th,  Black  Tartarian  and 
American  amber  cherries  in  bloom ;  20th,  peach  and  many  plums  in 
full  bloom ;  21st,  St.  Germain,  Steven's  Genesee  and  Napoleon  pears 
and  yellow  currants  in  bloom:  22d,  flowering  almond  do;  23d,  sugar, 
Dearborn's  seedling,  and  other  pears  in. bloom;  24th,  Houghton's 
gooseberry  and  golden  drop  plum  in  bloom ;  25th,  sweet  June  royal 
pearmain  and  some  seedling  apples  and  Morello  cherry  in  bloom ; 
29th,  Rambo,  red  June,  Michael  Henry  pippin,  early  harvest,  and 
Father  Abram  apples  in  bloom ;  30th,  golden  pippin,  white  winter 
permain,  maiden  blush,  small  winter  romanite,  and  vandevere  apples, 
and  Mayduke  and  Early  Richmond  cherries  in  bloom.  The  Geniton 
will  not  be  in  bloom  for  some  days  yet" 

June  first,  he  wrote  again : 

"We  have  been  drenched  with  oft  repeated  rain  during  May,  which 
has  seriously  retarded  the  planting  of  corn ;  notwithstanding  the  early 
start  that  we  had,  the  first  of  June  finds  us  not  all  done.  The  rains 
have  been  so  distributed  as  to  keep  a  great  deal  of  ground  designed 
for  corn  a  little  too  wet  to  work  without  being  injured.  The  larger 
portion  of  corn  planting  was  completed,  however,  about  the  middle 
of  May,  and  I  think  corn  is  generally  coming  well,  thus  mostly  doing 
away  with  the  very  troublesome  job  of  re-planting.  *It  is  an  ill  wind 
that  does  not  blow  any  good,'  so  we  must  feel  somewhat  compensated 
with  the  fine  prospects  for  small  grains  and  grass  for  the  disappoint- 
ment in  our  failure  to  get  corn  planted  early.  Wheat,  oats  and  mea- 
dow grasses  have  taken  a  very  luxuriant  growth.  Insect  enemies  are 
less  complained  of  thus  far  this  ^spring  than  usual.  What  are  termed, 
in  common  parlance,  bud- worms  and  wire-worms,  are  the  greatest  de- 
predators complained  of;  they  are  at  work  on  the  corn  crop  to  some 
extent;  I  surmise  that  the  heavy  rains  have  had  something  to  do  with 
this.  The  chintz  bug  was  feared  at  one  time,  for  they  abounded  in 
rather  threatening  numbers,  but  there  are  none  to  be  seen  now. 

The  mean  temperature  of  May  was  59°;  max.  89°  on  the  5th,  and 
min.  42°  on  the  8th,  There  were  sixteen  fair  days  and  fifteen  cloudy 
ones.  There  was  rain  on  the  2d,  4th,  6th,  6th  (with  thunder),  10th, 
11th,  26th  and  28th — this  latter  accompanied  with  heavy  thunder,  and 
was  the  greatest  fall  of  water  in  ten  years,  vessels  standing  in  the  open 
yard  (buckets  and  jars)  were  filled  six  inches,  and  small  streams  that 
scarcely  are  ever  so  full  that  a  man  could  not  jump  over  them,  were 
twenty  to  thirty  feet  wide,  and  tearing  gaps  through  fences  that 
crossed  them  two  to  four  panels  wide.  The  principal  part  of  the  water 
lell  in  two  hours,  though  it  rained  after  the  main  dash  moderately  the 
remainder  of  the  afternoon.  This  is  the  first  time  for  years  that  we 
have  failed  to  have  any  frost  at  all  during  the  month  ot  May ;   so  we 
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have  a  very  fair  fruit  prospect  Many  of  the  peach  trees  and  plums 
will  be  rather  too  full ;  but  the  apple  and  pear,  and  cherry  have  been 
too  much  thinned,  generally,  by  the  fruit  dropping.'' 

A  correspondent  in  Franklin  county  wrote.  May  18th : 
^  The  protracted  wet  weather  has  done  considerable  damage  to 
fruit  crops  in  our  county— mostly  to  apples ;  many  kinds  that  set  full 
having  dropped  almost  their  entire  crop.  Among  the  kinds  most  in- 
jured are  Yellow  June,  Vandevere  and  Winter  Pearmain ;  among 
those  not  injured  are  Fryer's  Red,  Rambo,  Fall  Pippin  and  Queen, 
while  Geni tons  and  Yellow  Bellflowers,  and  some  other  kinds  are  par- 
tially injured.  Strawberries  are  also  materially  injured,  their  ripen- 
ing delayed,  and  lacking  in  flavor.  Much  com  is  not  yet  planted ; 
wheat  and  oats  are  not  much  damaj2:ed ;  weeds  growing  rapidly,  while 
one  grand  universal  impossibility  of  plowing  (for  mud)  prevails." 

Hekbt  County,  May  10. 
**  We  have  had  a  fine  spring  for  business.  Nearly  all  are  done 
planting  corn ;  some  of  it  is  large  enough  to  plow,  and  it  has  come  up 
well  as  far  as  I  have  noticed.  Wheat  and  oats  look  well.  Plenty  of 
peaches,  but  apples  did  not  bloom  very  freely  generally.  Altogether, 
the  prospect  is  encouraging." 

J.  B.  0. 

About  the  same  date,  Mr.  Eaucher,  of  Holt  county  reported : 

**  Pears,  cherries,  and  apples  seem  to  have  been  iiyured  by  the 
freezing  of  this  month ;  while  the  prospect  for  an  abundant  peach  and 
grape  crop  is  good. 

^^Grasshoppers  are  hatching  in  great  numbers  in  many  localities, 
and  promise  to  do  the  usual  amount  of  damage. 

^'Spring  and  fall  wheat  looks  well,  and  if  the  expected  depreda- 
tions of  the  aforesaid  hoppers  are  not  taken  into  consideration,  will 
yield  an  abundant  crop. 

^^Wild  geese,  brants,  pelicans,  and  cranes  so  numerous  during  last 
month  and  the  early  part  of  this,  have  moved  northward,  and  very 
few  are  to  be  seen  now." 

Jaspeb  County,  May  28. 

"Since  the  10th  up  to  this  date  the  weather  has  been  dry  and  quite 
cool  a  portion  of  the  time.  The  last  few  days  the  weather  has  been 
top  warm  for  comfort  Com  is  growing  rapidly,  although  a  rain  would 
be  beneficial  to  its  growth.  Most  of  the  farmers  are  plowing  corn  the 
second  time.  Wheat  looks  well  considering  the  drought  last  summer 
and  fall,  and  we  will  be  able  to  make  a  half  crop.  Oats  and  potatoes 
look  fine.  Potatoes  (early)  have  been  in  bloom  for  the  last  ten  days. 
Green  peas  in  the  market  quite  plentiful.  Fruit  prospects  never  bet- 
ter, provided  the  locust  don't  destroy  it.  Our  country  is  flooded  with 
them,  every  bush,  tree  and  shrub  are  covered  with  them.  Their  noise 
Is  continual  and  almost  deafening.    Fourteen  years  ago  this  spring 
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they  paid  us  a  visit,  and  did  considerable  damage  to  fruit  trees  in 
timbered  situations.  They  pierce  the  small  limbs,  thereby  weaken- 
ing them  so  the  weight  of  the  fruit  breaks  them  otL  Even  the  wind 
at  times  blows  them  off.  Would  like  to  be  informed  as  to  their  where- 
abouts in  their  fourteen  year's  absence. 

"Price  of  produce — Com  40  cents  per  bushel ;  flour  $8  50  per  100 
pound ;  bacon  20  cents. 

"Farm  hands  f  20  per  month.  b.  m.  b.'* 

From  Marion  county,  June  5th : 

"The  locusts  made  their  first  appearance  here  about  the  2oth  of 
May ;  they  have  become  quite  numerous  in  some  neighborhoods,  but 
there  are  few  places  where  they  are  doing  any  damage  to  anything 
but  the  forest  trees.  Our  wheat  is  headed  out,  and  is  very  fine ;  pros- 
pects of  a  large  yield.  We  are  having  a  great  deal  of  rain ;  ground 
wet;  weeds  growing  finely;  some  still  planting  corn  between  show- 
ers. Prospect  of  about  half  a  crop  of  apples  and  peaches ;  grapes 
doing  well.  Yours,  etc.  s.  f.  t.'* 

The  following  was  received  from  Clinton  county  under  date  of 
June  10th : 

"Wheat,  if  not  injured  by  present  wet  weather  causing  it  to  take 
the  rust,  will  be  very  fine.  Oats  and  grass  are  very  promising.  A 
large  crop  of  corn  was  put  out,  and  came  up  well — one  of  the  best 
stands  I  ever  saw ;  and  notwithstanding  the  recent  heavy  rains,  gen- 
erally in  good  condition,  but  unless  we  have  some  fair  weather  now 
it  will  in  short  time  become  very  foul,  as  the  weeds  and  grass  are 
coming  up  very  thick.  Never  saw  a  finer  prospect  for  potatoes ;  the 
fltst  planting  are  now  in  bloom ;  so  lar  have  seen  very  few  of  the  Col- 
orado Potato  Bugs ;  they  were  plenty  here  in  1865  and  1866,  not  so 
many  in  1867,  and  this  year  hard  to  find  one. 

The  prospect  lor  fruit  is  not  as  flattering  as  it  was  a  month  since. 
The  seedling  peach  trees  are  very  full ;  the  budded  tree  have  a  few — 
nothing  like  a  crop.  Pears  bloomed  well,  but  set  very  little  fruit, 
Apple  trees  were  very  full  of  bloom,  but  from  some  cause  the  fruit  has 
dropped  offy  until  we  shall  have  but  a  modem  crop.  Cherries  about 
ditto,  or  less^ — that  is  Early  May  and  Morellos ;  other  sorts  a  failure. 
Raspberries — Doolittle's  Black  Cap,  Purple  Cane,  and  Philadelphia 
loaded  with  fruit.  Gooseberries — Houghton's  Seedling,  full  of  ber- 
ries, but  worms  have  taken  them,  so  that  the  crop  is  worthless.  Cur- 
rants have  done  better.  Lawton  Blackberry — canes  all  winter  killed. 
Grapes— Concord,  T.  Bullitt,  H.  Prolific,  Catawba  and  Isabella  all 
wintered  finely,  and  are  now  loaded  with  fruit." 

Morgan  county,  June  13th : 

"Wheat  is  doing  well.  Rains  have  been  just  right  to  develop 
straw  and  head,  and  now  the  fine  weather  will  hasten  the  ripening. 
Week  after  next  will  probably  hear  the  ring  of  the  reaper. 
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*^The  locusts  have  been  here  in  crowds,  and  enough  are  left  for 
company.  It  is  thirteen  years  since  they  were  here  before— so  says  a 
good  neighbor,  a  farmer's  wife— the  very  year  Charley  was  a  baby. 

^Oherries,  nsnally  abundant  ^here,  have  almost  wholly  failed. 
Peaches  promise  well." 

Shelby  county,  June  15th : 

**A8  no  one  within  my  knowledge  more  competent  has  reported 
the  state  of  the  weather,  crops,  etc.,  of  this  section  of  the  country,  I 
will  endeavor  to  furnish  a  few  items  applicable  to  the  matter.  Not 
having  been  favored  with  an  opportunity  for  extensive  observation,  I 
durst  not  venture  an  opinion  much  beyond  the  limit  of  my  own  im- 
mediate neighborhood,  being  some  five  miles  from  Shelbina  on  the 
Hannibal  and  St  Joseph  railroad,  and  on  the  route  between  that  town 
and  Paris,  in  Monroe  county,  Missouri,  a  distance  of  seventeen  miles. 

^  I  will  just  remark  here  that  after  some  nine  months  of  general 
parching  drought,  and  five  weeks  smart  winter  weather,  bringing  us 
down  to  the  middle  of  February,  spring,  with  all  its  joys,  appeared  to 
burst  upon  us  with  surprising  loveliness ;  farmers  commenced  oper- 
ations, and  some  wheat  was  sown;  but  a  change  in  the  weather  put  a 
stop  to  further  proceedings  for  a  period.  The  rains  commenced  the 
first  day  of  March,  and  frequent  showers  occurred  during  the  month, 
also  through  April  and  May.  Agriculture  here  generally  looks  ex- 
ceedingly promising.  On  riding  out  a  few  miles  recently,  1  was  sur- 
prised to  see  the  amount  of  surface  under  wheat,  both  fall  and  spring 
wheat,  and,  from  what  I  can  learn,  far  surpassing  in  extent  all  prece- 
dent in  the  history  of  the  country. 

**The  breadth  of  oats  sown  is  enormous,  and  looks  very  encourag- 
ing. The  area  of  corn  planted  is  large,  but  generally  got  in  late,  on 
account  of  the  wet  spring,  and  consequently  backward ;  but  the  pres- 
ent genial  weather  and  growing  season  we  anticipate  will  partially, 
at  least,  obviate  the  matter,  and  secure  to  us  a  fair  crop.  Potatoes 
bid  fair,  though  somewhat  drowned  out  and  seed-rotted. 

"The  fruit  crop,  I  regret  to  say,  gives  but  little  encouragement,  ex- 
cept peaches,  which  promise  an  abundance.  The  apple  crop  will 
probably.butlittle,  if  any,  more  than  suffice  for  the  consumption  of 
the  producer.  Oherries  and  berries  of  nearly  all  sorts  will,  we  appre- 
hend, afford  but  a  scanty  supply. 

"The  grass  crop  bids  fair  to  be  a  bountiful  one. 

Yours  truly,  john  mageb.'' 

The  farmers  of  Audrain  and  Boone  counties  were  reported,  mid- 
dle of  June,  quite  backward  in  finishing  up  their  corn  planting.  Many 
were  subsoiling  raw  prairie  and  planting  it  in  corn  1  They  were  going 
ahead  with  their  breaking,  notwithstanding  the  continuous  wet 
weather,  but  could  do  nothing  at  planting,  for  neither  horse  nor  man 
could  get  across  the  plowed  ground,  only  by  floundering  through  mud. 
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The  farmers  are  resolutely  determined  to  plant  com,  however,  if  they 
can  succeed  in  doing  so  at  any  time  before,  or  by  the  first  of  July. 

The  practice  of  subsoiling  raw  prairie  for  corn  is  not  uncommon 
among  prairie  farmers  of  some  localities,  and  it  generally  proves  sat* 
isfactory.  A  thin  slice  of  sod  is  turned  over,  and  then  another  plow, 
properly  a  trench  plow,  follows  in  the  same  furrow,  throwing  up  the 
earth  on  top  of  the  sod.  This  gives  a  tolerably  mellow  surface,  and  if 
the  season  does  not  prove  to  be  too  dry,  a  good  crop  will  be  produced. 
A  farmer  in  Montgomery  county,  last  spring,  plowed  forty  acres  of 
raw  prairie,  with  a  single  pair  of  mules,  to  the  depth  of  five  or  six 
inches,  without  subsoiling,  harrowed  it,  and  planted  in  corn,  obtain- 
ing a  fair  crop.  It  was  prairie  which  had  been  considerably  **  fed 
out.'' 

With  the  report  last  mentioned,  was  forwarded  an  interesting  ac- 
count of  an  experiment  in  wheat  culture,  which  may  afford  a  valuable 
hint  to  those  who  are  not  very  familiar  with  the  management  of  raw 
prairies.    It  was  in  the  following  words: 

"  Mr.  Bryant  Barkwell,  last  June,  broke  up  a  strip  of  prairie  for 
wheat,  seventy-five  yards  wide  and  a  quarter  of  a  mile  long.  In  Sep- 
tember he  found  that  the  sod  had  rotted  well,  so  he  sowed  a  ^^land'* 
twenty-five  yards  wide,  right  on  the  sod  as  it  was,  and  then  putting  a 
heavy  harrow,  with  four  horses  attached  to  it,  on  to  the  sod,  he  mount- 
ed the  harrow  and  passed  over  it  two  or  three  times,  tearing  the  sod 
to  pieces  thoroughly.  It  being  so  very  dry,  he  was  not  satisfied  with 
it,  so  he  took  his  plow  and  plowed  the  next  land  of  twenty-five  yards 
wide  as  deep  as*he  could  make  it  go,  sowing  in  the  same  manner,  and 
harrowing  as  on  the  first  land.  But  still  he  was  not  satisfied.  Tke 
third  land  he  broke  by  running  his  plow  twice  in  the  same  furrow,  as 
deep  as  he  could  make  it  go  each  time,  and  then  sowed  and  harrowed 
as  in  the  first  instance.  But  the  result  is  likely  to  be  adverse  to  his 
expectations.  The  wheat  on  the  first  land  came  up  well  last  fall;  and 
the  second,  partially;  and  on  the  third,  very  little  till  spring.  And 
now  Mr.  Barkwell  thinks,  if  nothing  happens  to  the  wheat,  the  first 
land  will  yield  at  the  rate  of  forty  bushels  per  acre;  the  second  twen- 
ty ;  and  the  third,  on  which  he  devoted  so  much  labor,  will  make  ten 
bushels  per  acre." 

Vernon  county,  July  18th  : 

"We  have  had  but  little  rain  in  this  county  for  eighteen  months, 
yet  the  wheat  is  good.  I  think  wheat  will  become  one  of  our  staples. 
Oats  is  short  and  light,  especially  late  sowing.  Potatoes  and  com 
begin  to  suffer  severely — timely  rains  will  make  them  more  than  an 
average,  but  another  week's  parching  will  be  fatal  to  them,  and  to  our 
inner  man  too.    Strike  down  corn  and  you  strike  down  king  here." 

Callaway  county,  August  1st : 

'*The  wheat  harvest  of  Callaway  opened  about  the  18th  of  June, 
but  wheat  ripened  so  irregularly  the  cutting  of  it  was  prolonged  to 
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the  10th  of  July.  The  yield  will  be  nearly  equal  to  last  year,  on  an 
ayerage,  per  acre,  for  the  county,  but  will  not  be  of  as  good  quality, 
owing  to  being  ii^jured  by  rust  The  amount  of  wheat  in  the  aggre- 
gate will  perhaps  be  greater  than  last  year,  there  being  a  greater 
breadth  sown.  Oats  harvest  commenced  about  the  first  of  July.  Oats, 
too,  were  irregular  in  ripening.  The  yield,  too,  will  be  greater  than  last 
year,  averaging  perhaps  35  bushels  per  acre.  The  harvest  season  has 
been  rather  showery,  but  not  enough  so  to  do  material  injury,  so  far. 
The  com  crop  is  looking  very  promising,  though  much  of  it  was 
planted  late.  The  early  planted  com  is  in  tassel  and  silk.  Theear]y 
part  of  June  was  so  wet  as  to  prevent  plowing,  and  harvest  coming 
on  at  the  time  when  the  ground  was  dry  enough,  leaves  much  corn 
very  "foul"  (weedy).  The  mean  temperature  has  been  about  85  deg. 
since  July  1st — so  one  can  just  about  see  it  grow,  and  weeds  and 
other  things  at  a  like  pace.  Such  a  uniform  high  temperature  I  have 
never  known  maintained  in  July  for  'so  long  a  period.  June  was  of 
much  more  moderate  heat,  the  mean  being  72  2-5  deg ;  max.  94  deg., 
and  min.  48  deg.  There  were  five  rains  during  the  month,  at  one  of 
which  there  was  three  inches  fall  of  water.    There  were  22  fair  days." 

Clinton  county,- August  6th: 

"The  dry  weather  and  white  grub  have  made  sad  havoc  with  (at 
one  time)  the  finest  prospect  for  corn  I  have  ever  seen  in  the  county. 
Hundreds  of  acres,  especially  sod  land,  will  not  realize  the  seed 
planted.  The  crop  in  the  county  will  not  make  more  than  from  fifteen 
to  twenty  bushels  per  acre.  The  ravages  of  the  little  intruder  exceed 
anything  of  the  kind  ever  seen  in  this  county.  Wheat  will  not  make 
as  much  per  acre  as  farmers  expected.  The  crop  will  be  larger,  how- 
ever, than  ever  before  raised  in  the  county,  as  the  area  sown  was  pro- 
bably double  that  of  any  previous  season.  The  oat  crop  is  splen- 
did— the  best  I  ever  saw  grown  in  the  county.  The  area  sown  was 
large,  and  the^yield  heavy.  The  potato  crop  is  almost  a  failure — dry 
weather  and  the  potato-bug  have  done  their  work.  The  hay  crop  was 
abundant,  and  was  saved  in  good  order.  Fruit,  probably  one  third  of 
a  crop.'' 

Marion  county,  Hannibal,  October  4th  : 

**We  are  having  a  much  better  crop  of  fruit  this  year  than  was  ex- 
pected in  the  earlier  parf  of  the  season.  Our  crop  of  seedling  peaches 
has  been  a  large  one ;  budded  fruit  only  medium.  Seedlings  have 
sold  as  low  as  25  cents  per  bushel ;  budded  fruit  f  1  00.  Seedlings 
have  sold  as  high  as  $2  00,  and  budded  fruit  $5  00  per  bushel.  The 
apple  trees  are  sparely  set  with  fruit,  but  the  apples  will  be  larger 
and  better  matured  tban  usual,  and  will  fill  the  measure  rapidly. 
Some  of  our  orchardists  that  were  willing  to  sell  their  crop  in  June 
ior  100  bushels,  have  sold  over  100  and  will  have  three  hundred  more. 
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We  are  apt  to  over-estimate  our  losses  and  gains.    The  grape  crop  is 
excellent,  especially  the  Oatawba.'^ 

Cass  county: 

** December  6,  snowed  fast  all  day — averaged  12  inches  deep — ^but 
there  probably  fell  as  much  as  15  inches,  since  much  of  that  falling 
first  melted. 

"December  10,  at  sunrise  thermometer  at  zero.  • 

"December  IJ,  at  sunrise  thermometer  16°  below  zero. 

"Corn  in  this  county  during  thi^  year  averagedless  than  half  crop; 
nevertheless  the  supply  is  sufScient  for  the  demand.  The  price  of 
corn  here  has  generally  been  50  cents  a  bushel — as  low  as  45  and  as 
high  as  60.  During  the  recent  bad  weather  it  has  advanced  to  75 
cents,  but  will  fall  again  on  the  return  of  better  weather.  In  counties 
south  com  is  scarce  and  prices  higher.  The  wheat  crop  has  been 
very  fine  this  year.  Peach  crop  also  good.  The  apple  crop  is  small — 
mine  nearly  a  failure.  The  very  dry  weather  during  the  early  part  of 
the  season  caused  premature  ripening  and  checked  the  growth ;  suc- 
ceeding rains  started  a  second  growth — the  consequence  was  the  ap- 
ples cracked,  and  many  after  rotted.'' 

Ralls  county,  December : 

"Our  crops  of  all  kinds  for  thei)a8t  year  have,  as  a  general  thing, 
been  usually  good.  It  would,  I  think,  be  safe  to  put  the  average  yield 
of  com  at  fifty  bushels  per  acre;  wheat,  twenty-five;  oats,  forty  to 
fifty.  These  are  the  grains  chiefly  raised  with  us.  The  yield  of  rye, 
for  the  breadth  sown  (which  was  quite  small),  has  been  very  good. 
Though  our  soil  and  climate  seem  to  be  well  adapted  to  the  growth 
of  this  grain,  it  is  seldom  raised  among  us  as  a  market  product,  but  is 
generally,  to  use  the  "clodhopper's"  own  terms  for  it,  "hogged  down" 
for  the  double  purpose  of  improving  both  hogs  and  land." 

"There  is  one  little  item  connected  with  our  season  which  I  have 
heard  spoken  of,  more  particularly  in  this  county,  which  may  have 
some  interest  for  the  climatologist.  It  has  already  been  stated  that 
the  crops,  as  a  general  thing,  have  been  v^ry  good;  but  to  the  general 
rule  there  has  been  one  quite  strange  exception.  And  though  nearly 
every  one  would  tell  you  that  we  had  an  abundance  of  rain  and  a  fine 
growing  season,  yet  there  are  those  living  in  the  county  who  would 
tell  you  that  they,  or  rather,  their  crops,  were  literally  burned  up  by 
the  intense  heat  of  three  long,  dry  parching  summer  months,  during 
which  their  burning  thirst  was  not  quenched  by  as  much  as  one  good 
refreshing  shower,  though  they  could  behold  their  nearest  neighbors 
in  the  fullest  enjoyment  of  cooling,  drenching,  life-giving  torrents. 
The  *dry  streak,' as  it  was  called,  extended  entirely  through  the 
county  from  the  northwest  to  the  southeast,  varying  in  width  from 
one  and  a  half  to  two  and  a  half  miles.  In  this  unlucky,  rainless  belt 
of  country  the  com  crop  particularly  died  of  thirst,  and  the  chinch 
bug  rioted  in  all  his  withering  glory ;  while  on  either  side  the  grow- 
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ing  season  was  most  delightful,  and  this  horrid  pest  that  sticks  so  close 
to  dry  seasons  and  dry  districts,  was  totally  unknown.  It  would  seem 
that  prairie  or  timber  could  have  nothing  to  do  in  this  singular  freak 
of  nature,  as  the  ^  dry  streak,'  in  its  course  through  the  country, 
passes  over  both  the  streams  of  Salt  river  and  Spencer's  creek,  with 
their  wide  and  heavy  bodies  of  timber  on  both  sides,  as  well  as  the 
large  prairie  extending  from  New  London  to  lick  creek,  and  which 
liefi  between  the  two  first  mentioned  streams. 

^^  As  to  improvements,  it  may  be  safely  said  that  but  few,  if  any, 
old  settled  districts  are  going  ahead  faster  than  this.  Loads  of  lum- 
ber and  other  building  and  fencing  material  may  be  seen  going  in  all 
directions,  and  new  houses  are  rearing  their  heads,  and  new  farms  are 
being  opened  out  on  all  sides.  But  certainly  rare  inducements  are 
here  oflFered  to  the  sturdy,  enterprising  immigrant.  Improved  farms 
can  be  bought  for  from  $10  to  $50  per  acre,  according  to  quality,  lo- 
cality, and  improvements ;  while  there  are  thousands  of  wild  lands  in 
this  county  to  be  had  at  from  f5  to  $20  per  acre.  Timber  is  abundant, 
coal  abounds,  especially  in  the  western  part  Water  is  plentiful,  cli- 
mate good,  society  good ;  and  last  but  not  least,  there  is  a  good  mar- 
ket close  by  for  all  that  can  be  produced."  w.  b.  l. 

Bates  county,  Missouri : 

**  There  never  was  a  better  crop  of  wheat  harvested  in  our  county. 
Some  fields  went  as  high  as  35  bushels  per  acre,  and  onie  37,  and  this 
in  a  region  where  it  was  said  wheat  could  not  be  grown  profitably, 
until  the  Yankee  invaded  the  county." 


WHEAT  GKOWING  IN  CALLAWAY  COUNTY. 

Williamsburg,  Dec.  7,  1868. 
The  production  of  wheat  is  commanding  much  more  attention  in 
our  county  at  present  than  formerly.  A  few  years  ago  the  prevailing 
opinion  was  that  this  section  was  not  adapted  to  wheat,  and  nearly 
half  the  farming  community  abandoned  the  raising  of  it,  and  the  re- 
mainder only  sowed  small  patches,  ranging  from  one  to  ten  acres — 
rarely  reaching  the  larger  figure — and  for  the  most  part  put  in  the 
most  primitive  and  slovenly  manner.  A  common  remark  with  those 
sowing  was, "  if  what  they  had  sowed  did  well,  it  would  bread  the 
family,  and  if  it  didn't  do  well  there  was  enough  seed  thrown  away.'' 
But  now  we  have  a  complete  revolution — a  radical  change  of  opinion 
in  regard  to  the  growth  and  production  of  wheat  Now  almost  every- 
body has  sown,  and  instead  of  the  small  patches,  twenty-five,  forty 
and  fifty  acres  are  not  nnfrequent,  and  even  greater  quantities — one 
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man  in  this  township  having  sown  one  hundred  and  ten  acres.  Mach 
better  attention  is  given  to  the  preparation  of  the  ground.  Unlike 
the  manner  of  casting  the  seed  on  the  ground  and  dragging  the  har- 
row or  brush  over  it,  or  scratching  it  in  with  an  old  fashioned  Gary 
plow,  or  some  worn  out  plow  that  as  equally  failed  to  turn  a  furrow 
and  "  cutting  and  covering'*  largely ;  the  custom  now  prevailing  is  to 
give  two  thorough,  deep  plowings,  which  stir,  pulverize  and  commin- 
ute the  soil  completely,  and  then  seeding  with  the  drill,  thus  secur- 
ing a  much  more  equal  distribution  of  the  seed,  and  getting  a  much 
more  even  stand,  and  at  a  considerable  saving  of  seed,  and  also  with 
chances  much  in  favor  of  its  being  less  affected  by  the  freezings  and 
thawinge  of  winter.  The  success  attending  wheat  raising  in  the  last 
two  or  three  years  has  wrought  the  great  change  regarding  wheat 
growing  in  this  vicinity,  and  I  still  think,  as  I  have  for  several  years, 
that  thorough  and  judicious  preparation  of  tJiesoil  and  careful  seed- 
ing will  almost  always  be  rewarded  with  ample  success,  and  with  all 
the  aids  of  improved  farming  implements  and  machinery  and  the  bet- 
ter facilities  of  getting  it  ready  for,  and  putting  it  into  market,  it 
must  surely  prove  to  be  one  of  the  most  remunerative  and  x>rofitable 
crops  that  can  be  produced  here. 

Most  respectfully,  h.  b. 

In  a  few  of  the  more  southern  counties  the  wheat  crop  suffered 
somewhat  from  freezing  out  in  winter,  and  also  from  rust,  so  that 
there  was  not  a  full  yield,  although  more  had  been  sown  than  usual. 
This  was  especially  the  case  in  Cape  Girardeau  county,  a  region  where 
very  superior  wheat  is  grown.  In  that  region  it  is  estimated  that 
more  than  double  the  amount  of  any  previous  year,  is  now  sown  in 
wheat  In  all  the  fall  wheat  districts  heard  from  or  observed,  the  area 
sown  the  past  fall  is  exceedingly  large,  and  it  has  been  noticed  that  a 
much  larger  proportion  of  it  than  ever  before  has  been  put  in  with 
drills.  The  demand  for  drills  was  so  great  as  to  quite  exhaust  the 
supply.  This  will  unquestionably  be  an  important  improvement  and 
one  which  will  add  immensely  to  the  wealth  of  the  State. 

The  experience  of  the  last  few  years  has  proved  that  wheat 
planted  with  the  drill  produces  a  much  better  crop  than  the  old 
method  of  sowing  broadcast. 

The  drill  deposits  the  seed  at  an  even  and  proi>er  depth ;  all  ger- 
minates and  comes  up  together;  and  being  even  distributed  makes  an 
even  growth;  and  the  roots  being  much  deeper  in  the  soil  than  in  the 
case  of  broadcast  sowing,  the  wheat  is  much  less  liable  to  be  winter 
killed.  There  are  other  advantages  in  the  use  of  the  drill,  and  we  are 
glad  to  see  that  farmers  are  beginning  to  appreciate  them.  One  of 
the  agricultural  dealers  in  this  city  who  sold  only  about  80  grain 
drills  last  year,  has  sold  over  600  this  year,  and  is  not  able  to  fill  all 
the  orders  sent  in. 
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BROADCAST  SOWIITO 


These  two  cuts  illustrate  the  difference  in  the  growth  of  wheat 
by  the  two  methods  of  seeding.  The  cuts  are  from  TodcCs  American 
Wheat  Cidturiet.  The  three  following  are  designed  to  show  some- 
thing of  how  wheat  grows. 


[Fig.  1.]  [Fig.  2.] 

Figure  T  represents  the  plant  a  week  or  ten  days  after  it  comes 
up.  Notice  the  net  work  of  roots  already  formed— the  full  size  of  the 
seed  yet  remaining,  and  especially  the  protuberance  at  the  surface  of 
the  ground. 

Figure  2  illustrates  the  next  stage  of  growth.    Apparently  here  is 
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an  indiscriminate  and  confused  mass  of  root  leayes ;  bat  upon  exami- 
nation it  will  be  found  that  it  consists  of  more  or  less  embryo  stems, 
which  have  burst  forth  from  the  protuberance  above  shown.  This 
process  is  called  stooling^  or  tillering. 

If  the  soil  is  rich,  and  suflScient  room  is  given,  L  e.  if  the  wheat  is 
thinly  sown,  this  multiplying  of  stems  is  sometimes  carried  to  a  great 
extent,  more  so  with  some  varieties  than  with  others. 

Instances  have  been  noticed  where  as  many  as  seventy  stems  have 
proceeded  from  a  single  kernel,  each  forming  a  perfect  head. 

Mr.  Todd  relates  the  remarkable  case  of  one  0.  Miller,  who 
planted  a  kernel  of  wheat  on  the  second  day  of  June,  and  in  August 
the  plant  had  tillered  so  much  that  he  was  enabled  to  divide  it  into 
eighteen  distinct  plants,  all  of  which  were  transplanted.  After  a  few 
weeks,  these  had  tillered  to  such  an  extent  that  the  number  of  single 
plants  put  out  before  winter  was  sixty-seven.  The  next  spring  all 
these  plants  continued  to  tiller,  until  the  number  of  growing  stalks, 
from  one  kernel,  amounted  to  five  hundred.  The  soil  was  in  an  excel- 
lent state  of  fertility,  and  of  course  all  the  conditions  in  the  case  must 
have  been  of  the  most  favorable  kind. 

When  the  plumule^  or  stem,  in  its  embryo  state  is  thus  formed,  it 
grows  tall  by  the  lengthening  of  the  space  between  the  joints,  and 
not  by  adding  new  joints ;  the  germ  of  the  seed  blossom  is  at  the  apex 
of  the  plumule,  and  this  is  carried  up  to  receive  the  benefits  of  the 
sun  and  air,  by  elongation  of  the  parts  below.  It  will  readily  be  sup- 
posed that,  if  in  the  tillering  season  a  full  supply  of  moisture  exists 
in  the  ground,  this  process  will  be  quite  extensive;  but  if  afterwards 
a  severe  and  long  protracted  drouth  should  occur,  this  large  number 
of  stalks  would  make  but  a  feeble  growth,  and  mature  the  grain  im- 
perfectly, especially  if  there  be  not  a  deep  soil  to  which  the  roots 
may  go  for  nourishment ;  but  as  an  ordinary  fact  the  number  of  stalks 
will  be  so  proportioned  to  the  strength  of  the  root  that  each  will  be 
vigorous  and  mature  perfectly  if  the  cultivator  furnishes  sufficient 
room  and  food  for  the  roots. 


m'f^'/^t 


[Fie.  8.] 

Digitized  by  LjOOQ IC 


ooRRESPOKDiNa  sbobbtart's  bbport.  87 

Fignre  3  illustrates  the  stubble,  showing  the  form  assumed  by  the 
stalks  proceeding  from  a  single  kernel  when  they  arrive  at  maturity 
and  the  rooMeaves  have  perished. 


It  will  be  seen  from  the  foregoing  extracts  from  reports  from  dif- 
ferent portions  of  the  State,  that  spring  wheat  is  grown  to  a  consider- 
able extent  in  the  north  part,  principally  north  of  the  Hannibal  and 
St  Joseph  railroad,  while  south  of  the  Missouri  river  it  is  seldom 
sown.  In  the  few  instances  known  to  me  of  its  trial  in  the  latter 
region,  it  has  failed  to  produce  a  good  crop  in  every  instance. 

The  reports  show  also  that  the  meteorological  conditions  are  quite 
various  in  the  different  parts  of  the  State,  and  indicate  the  importance 
of  carefril  observations  in  many  different  parts.  Such  observations 
continued  for  a  series  of  years  would  undoubtedly  develop  important 
information. 


THE  WATER  SUPPLY. 

The  importance  of  a  good  and  convenient  supply  of  water  upon 
the  farm  can  scarcely  be  overestimated.  Pure  water  is  about  as  es- 
sential to  animal  health  as  pure  air.  Many  farms  are  well  supplied 
with  good  water  for  stock  by  living  springs  and  streams.  Many  others 
are  not  so  fortunately  situated.  Thousands  of  farmers  suffered  great 
inconvenience  during  the  drouth  of  last  summer  and  fall  for  lack  of 
water,  both  for  stock  and  the  family.  Such  an  experience  should  be 
more  potent  than  words  in  teaching  them  to  provide  a  more  ample 
supply  for  future  contingencies. 

PONDS. 

On  prairie  farms  and  others  where  living  water  is  not  in  good  sup- 
ply, and  where  the  subsoil  is  retentive  clay,  ponds  may  be  easily  con- 
structed by  simple  excavations,  or  by  damming  wet  weather  water 
courses,  that  will  afford  an  ample  supply  of  water,  not  of  the  very 
best  quality,  biit  still  passably  good.  Such  ponds  may  be  shaded  with 
trees,  especially  willows,  but  it  is  well  to  leave  them  sufficiently  open 
that  the  water  may  be  stirred  by  the  winds  and  thus  kept  in  better 
condition. 

TUBS  WELLS. 

In  some  localities  tube  wells  may  be  introduced  with  good  suc- 
cess. An  iron  tube  of  perhaps  two  inches  in  diameter  is  driven  into 
the  ground  until  a  stratum  is  reached  that  always  contains  water.  A 
pump  is  then  attached  and  a  good  supply  of  water  often  obtained.  In 
some  locations,  where  solid  rock  is  too  near  the  surface,  or  where  the 
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water  stratum  is  at  too  great  a  depth,  these  wells  are  impracticable. 
The  water  from  the  tub  wells  is  generally  good,  much  purer  than  that 
from  the  common  wells,  because  they  get  no  surface  drainage  and  the 
water  generally  comes  from  sand.  It  is  said  that  artesian  wells  are 
readily  obtained  in  some  localities,  and  afford  an  abundant  supply  of 
water. 

COMMOK  WELLS. 

The  most  common  resort,  and  the  favorite  one  with  most 
people  for  convenient  water  for  domestic  use,  is  the  ordinary 
well  dug  down  until  water  is  reached  and  then  walled  up  with 
rock.  Many  people  think  it  a  serious  objection  to  a  locality  if  water 
can  not  thus  be  readily  obtained.  There  are  serious  objections  to 
these  wells,  however,  which  few  people  seem  to  think  of  or  consider. 
If  closely  covered  they  are  liable  to  contain  foul  air,  and  this  liability 
is  not  entirely  obviated  if  they  are  open.  In  the  latter  case,  frogs, 
toads,  worms,  and  various  objectionable  substances  find  their  way 
into  them,  rendering  the  water  unwholesome.  Numerous  earth- 
worms find  their  way  into  wells.  The  water  in  the  soil  next  the  well 
of  course  drains  into  it ;  the  water  from  soil  more  distant  follows  to 
fill  the  vacancy,  carrying  into  the  well  many  impurities,  so  that  the 
well  is  often  little  better  than  a  cesspool  of  filthy  water.  In  a  deep, 
cold  well,  walled  with  rock,  the  worst  of  these  impurities  are  deposited, 
so  that  they  may  remain  unnoticed  for  some  time.  The  water  of  city 
wells,  where  so  much  filth  is  collected  upon  the  surface,  is  notoriously 
unwholesome,  and  its  use  commonly  interdicted  by  the  authorities  du- 
ring the  prevalence  of  cholera.  It  is  not  unreasonable  to  presume  that 
a  large  per  cent  of  the  sickness  in  the  country  is  caused  by  the  use  of 
impure  water,  so  little  attention  is  generally  paid  to  this  important 
matter.  Earthworms  may  be  kept  out  of  wells  by  surrounding  them 
with  a  trench  three  feet  deep  and  a  foot  or  two  wide,  filled  with  sand. 
The  surface  water,  by  filtering  through  this  sand,  will  also  be  rendered 
comparatively  pure. 

CISTERNS. 

Excepting  distilled  water,  filtered  rain  water  is  the  purest 
in  the  world,  and  this  can  easily  be  obtained  upon  every  farm. 
No  farmhouse  ought  to  be  without  a  good  cistern,  unless  a  living 
spring  of  pure  solt  water  is  quite  convenient.  If  the  spring  is  fifty 
yards  ofi^,  a  cistern  would  soon  be  paid  for  in  the  saving  of  steps,  to 
say  nothing  of  the  saving  of  backs  and  arms,  and  the  importance  of 
having  water  convenient  in  case  of  fire.  A  goofl  supply  of  soft  water 
for  domestic  use,  besides  being  conducive  to  health,  is  in  the  long  run 
a  great  saving  of  soap  and  labor.  It  has  been  stated  that  the  introduc- 
tion of  pure  soft  water  from  Loch  Katrine  into  Glasgow,  Scotland^ 
saves  to  the  inhabitants  north  of  the  river,  in  the  article  of  soap  alone, 
$150,000  per  annum.  Digitized  by  ^OOgle 
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On  every  farm  where  there  are  roofs  enough  to  shelter  the  house- 
hold  and  the  farm  stock  properly,  enough  water  can  be  saved  in  the 
cisterns  to  afford  an  ample  supply  in  nearly  all  cases . 

HOW  TO  BUILD  CISTEBNS. 

The  cistern  that  is  designed  to  supply  the  family  with  water  for 
drinking  and  cooking,  should  be  sixteen  to  twenty  feet  deep  and  eight 
to  ten  feet  in  diameter.  It  should  be  walled  up  with  brick  or  stone; 
brick  is  best, — takes  up  less  room  and  allows  a  good  arch  to  be  made 
at  the  top.  If  the  earth  is  clay,  suflSciently  retentive  to  hold  water, 
the  cistern  wall  need  not  be  plastered,  but  should  be  laid  up  in 
cement  mortar.  It  is  quite  common  to  wall  up  cisterns,  in  retentive 
clay,  without  any  mortar,  but  this  makes  them  liable  to  the  same  ob- 
jection we  have  stated  against  common  wells, — they  will  drain  the 
surface  to  the  distance  of  twenty  or  thirty  feet,  as  we  know  from 
trial. 

The  cistern  for  family  use  shonld  be  provided  with  a  filter.  This 
may  be  made  by  building  a  four-inch  brick  wall  across  the  cistern 
from  bottom  to  top,  laid  in  cement,  curving  to  the  side  which  is  to 
receive  the  water,  and  which  should  be  about  two-thirds  the  entire 
capacity  of  the  cistern.  The  water  will  filter  through  the  bricks  of 
the  partition,  and  may  be  drawn  pure  from  the  small  compartment. 
Another  good  method,  and  probably  the  best,  all  things  considered, 
is  to  dig  a  small  cistern  adjoining  the  main  one,  about  five  feet  wide 
by  six  feet  deep,  connected  about  a  foot  above  the  bottom  with  the 
large  one  by  a  pipe.  Fill  this  two-thirds  full  with  sand  and  gravel, 
and  let  the  water  from  the  roof  be  discharged  into  it  and  filter  through 
into  the  main  cistern.  The  advantage  of  this  method  is  that  when 
the  filtering  materials  become  old  or  too  impure,  they  may  be  taken 
out  and  renewed  without  disturbing  or  losing  the  water  in  the  main 
reservoir.  Very  good  cisterns  of  small  capacity  are  frequently  made 
in  clay  soil  by  cementing  on  the  earth.  A  large,  deep  and  substantial 
cistern,  with  a  good  filter,for  family  use,  is  invaluable  for  its  supply  of 
pure  water. 


PRAIRIE    BREAKING. 

BY  SAM.  P.  BOABDMAK. 

At  your  request,  I  sit  down  to  write  a  short  chapter  on  prairie 
breaking.  Premising  that  I  do  not  expect  to  write  anything  which: 
may  be  new  to  Western  men,  I  address  myself  altogether  to  "  new 
comers." 

The  first  impression  of  a  man  from  the  East  on  seeing  a  raw  prai- 
rie in  the  fall  or  spring,  when  burned  closed,  is  that  tber^  mxmt  bc) 
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some  mistake  in  the  idea  that  it  takes  a  strong  team  to  break  such 
sod ;  you  see  they  don't  see  the  roots.  Right  here,  too,  I  would  say 
that  in  the  older  sections  of  Illinois,  and  onr  other  prairie  States,  the 
prairie  yet  *4ying  out"  differs  very  much  from  the  original  virgin  prai- 
rie. Where  these  open  tracts  are  surrounded  by  farms  which  have 
been  improved  for  a  longer  or  shorter  period,  they  have  been  more 
or  less  *'fed  ouf*  by  pasturing  with  stock;  that  is,  much  of  the  sod 
(particularly  certain  varieties  of  grass)  has  become  killed  out. 

I  began  to  improve  my  present  farm  (five  miles  from  timber) 
when  it  had  been  pastured  by  scarcely  anything  except  deer.  The 
prairie  sod  was  what  might  be  called  perfectly  raw.  I  have  broken 
the  whole  of  it  (960  acres),  with  the  exception  of  a  few  small  patches* 
in  the  past  ten  years.  Have  "  broke"  in  all  times  of  the  year,  and 
with  different  kinds  of  teams.  The  first  breaking  I  did  was  in  March 
and  April,  with  three  horses  abreast  on  a  fourteen-inch  plow.  I  was 
well  aware  what  was  the  effect  of  such  early  breaking,  for  I  had  been 
West  seven  years,  but  I  wished  "to  be  doing,"  and  knew  also  that  al- 
though it  would  cost  me  about  as  much  to  break  it  the  second  time 
as  the  first,  it  would  at  least  break  pretty  easily  in  those  two  months* 
I  continued  breaking  with  the  same  team  through  May  and  June  (the 
proper  time  for  breaking  to  have  the  sod  rot  well),  but  it  was  too  hard 
for  three  horses  after  the  ground  got  hard. 

I  have  broke  muck  prairie  since  with  a  fourteen  inch  plow  and 
three  large  mules,  which  kind  of  a  team  can  stand  it  clear  through  the 
breaking  season,  if  pitched  to  the  right  kind  of  a  plow  and  driven  by 
a  man  of  "gumption."  Your  "wooden  man"  will  go  along  with  such  a 
team,  letting  one  mule  in  the  team  pull  his  heart  out,  while  another 
scarcely  straightens  his  tugs,  too  lazy  to  fill  his  "shear"  half  as  often 
as  it  should  be ;  have  his  rolling  cutter  "yawing"  either  "to  land"  or 
else  "across  the  sod,"  and  set  sometimes  to  run  two  inches  deep  and 
sometimes  deeper  than  the  share  runs. 

For  mule  breaking  I  have  always  used  a  twelve  or  fourteen-inch 
right  handed  plow,  the  mould  board  of  which  "lay  well  back,"  turn- 
ing the  furrow  flat,  instead  of  kinking  up  the  sod  as  do  those  plows 
whose  mould  boards  make  a  larger  angle  with  the  landside.  Rig 
check  lines  on  the  outside  pair  mules,  and  fasten  the  inside  mule  by 
the  bit  to  the  hame  or  harness  of  the  mule  next  to  him.  Put  the  best 
"stayin"  mule  in  the  furrow,  and  if  the  pair  are  inclined  to  crowd  him 
over  on  the  plowed  ground,  rig  a  "jockey-stick."  Have  your  shares 
always  sharp,  and  don't  be  afraid  of  your  blacksmith  bill.  Always 
have  two  shares,  and  if  a  number  of  miles  from  the  blacksmith  shop, 
have  threef  or  lour,  so  that  you  won't  have  to  go  to  the  shop  so  often* 
When  you  do  go,  get  them  all  sharpened,  of  course.  Rig  your  rolling 
cutter  so  that  it  is  parallel  with  the  land  side.  Frequently  to  make  it 
so  you  will  have  to  insert  thin  wooden  wedges  under  one  side  or  the 
other  of  the  shank  of  your  cutter  previous  to  drawing  the  nuts  tight 
with  the  wrench.    A  cutter  needs  watching,  and  ^®f  ^^"^JSQte  ^ 
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straighteDed  two  or  three  times  a  day  on  account  of  getting  twisted 
from  striking  a  "red  root,"  or  from  other  causes.  K  your  cutter  "yaws'* 
to  one  side  or  the  other,  it  not  only  makes  the  plow  run  harder  to  the 
team,  but  also  affects  the  running  of  the  plow,  makes  it  take  too  much 
or  too  little  land.  Kig  a  wooden  wheel  of  about  twelve  to  fourteen 
inches  in  diameter  to  run  under  your  plow  beam,  by  which  to  regu- 
late the  depth  you  wish  to  break.  We  used  to  make  them  by  sawing 
inch  thick  boards  into  circular  shape  and  then  nailing  three  such 
thicknesses  together  with  wrought  nails  clinched.  (Eight  here,  in 
parenthesis,  let  me  observe  that  there  is  no  use  of  buying  wrought 
nails  at  two  or  three  times  the  price  of  cut  nails ;  good  cut  nails  heated 
red  hot  and  slowly  cooled  will  clinch  as  well  or  better  than  the  most 
of  the  wrought  nails.  In  fact  I  find  that  such  wrought  nails,  so  called, 
as  are  sold  these  days  are  nothing  but  cut  nails  served  in  the  way  I 
speak  of.  By  close  examination  one  can  see  that  they  are  only  cut 
nails  cut  in  th^  usual  shape  of  wrought  nails).  But  to  get  back  from 
this  digression.  After  making  the  wheel,  put  a  wooden  axle  through 
it,  take  two  pieces  of  common  pine  fencing,  bore  i  round  holes 
through  your  plow  beam,  about  a  foot  or  so  back  from  your  clevis ; 
fasten  your  two  boards,  one  on  each  side  of  your  wheel,  to  the  plow 
beam  with  bolts  and  nuts,  and  let  the  axle  of  your  wheel  run  in  them 
at  the  lower  end.  Have  these  boards  of  such  length,  of  course,  that 
the  wheel  will  permit  the  plow  to  cut  only  such  depth  as  you  wish,  in 
tough  sod  not  over  three  inches,  and  the  shallower  the  better. 

Speaking  of  bolts,  reminds  me  that  I  wish  to  make  another  little 
digression  here,  to  say  that  I  buy  at  the  hardware  store  and  "keep 
constantly  on  hand"  lots  of  them,  of  two  or  three  sizes,  which  come 
in  play  most  frequently  on  a  farm.  The  having  them  on  hand  has 
saved  me  many  a  seven  mile  trip  to  the  blacksmith's  shop. 

To  get  back  again,  I  would  like  to  ask  you,  Mr.  Editor,  why  our 
Western  plow  makers  don't  rig  "horse  breakers,"  with  cast  wheels  of 
the  sort  described,  under  the  beam,  as  our  Eastern  plow  makers  do 
under  the  beams  of  their  sward  plows?  Perhaps  Plant  Biros.,  Pratt 
&  Co.,  am  tell ;  please  ask  them  the  first  time  you  see  them. 

As  compared  with  breaking  tough  prairie  with  large  plows  and 
ox-teams,  the  disadvantages  of  breaking  with  mule  teams  and  small 
plows  are :  first,  that  one  cannot  make  so  good  a  job  in  breaking 
sloughs  and  flat  places  in  the  prairie,  which  are  always  much  harder 
to  break  than  upland  prairie ;  second,  that  the  small  plows  will  near- 
ly always  "dodge  "red  roots,  failing  to  cut  them  oflF,  and  leaving  a 
"skelp"of  sod  unturned;  third,  it  is  pretty  hard  on  a  mule  team, 
make  the  best  of  it,  to  break  through  the  season.  The  advantages  of 
a  mule  over  an  ox  team  are,  that  you  have  use  for  the  mules  in  other 
ways  besides  breaking,  whereas  you  might  have  to  buy  oxen  for  this 
special  purpose.  Your  mules  are  right  on  hand  in  the  morning,  so  that 
you  have  nothing  to  do  but  hitch  up  and  go  to  work;  while  oxen,  if 
you  have  to  turn  out  on  the  range  at  night,  are  sure  to  be  so  far  off  in 
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the  morning,  that  it  takes  two  or  three  hours  to  get  them  up  and  yok- 
ed. Your  old  prairie-breaking  oxen  are  sharp;  they  will  go  as  far  as 
they  can  in  the  night,  and  will  be  sure  to- try  and  hide  in  the  brush  in 
the  morning  about  the  time  they  expect  you  along. 

In  many  sections  of  coxxntrj^  ^ood  ox  drivers — those  who  can  drive 
riffhty  and  keep  up  a  team  of  four  yoke  of  oxen,  keep  them  in  good 
flesh  and  good  spirits,  make  every  ox  pull  his  share,  keep  the  yokes 
and  bows  right,  and  the  cattle's  necks  from  getting  sore — are  much 
scarcer  than  men  who  can  drive  three  mules  right  Men  unaccustom- 
ed to  the  use  of  oxen  may  think  **most  any  fool"  can  yoke  up  and 
**damn"  four  yoke  of  oxen  along,  but,  let  me  tell  you,  there  is  a  wide 
diflFerence  in  ox-drivers.  While  one  man  will  have  his  team  down 
poor,  and  the  tuck  all  taken  out  of  them  the  first  month,  so  that  one 
would  have  to  take  sight  by  a  pole  to  see  that  they  move  at  all,  the 
other's  team  will  be  in  good  flesh  and  spirits  clear  up  to  the  end  of  the 
season.  Your  "no  'count"  driver  goes  along  side  of  his  team,  dream- 
ing away,  watching  prairie  chickens  fly  up,  or  whipping  snakes  with 
his  whip — anything  but  attending  to  his  business — until,  on  looking 
up,  he  findfe  that  his  lead  oxen,  perhaps,  are  away  out  on  "the  laud" 
cropping  grass,  or  his  wheel  oxen  are  hanging  back  in  the  yoke,  and 
letting  the  rest  pull  them  along,  when  he  commences  cracking  them 
with  his  big  whip,  and  "  cussin' "  till  the  crack  of  the  whip  and  his 
"  cusses  "  can  be  heard  two  miles.  Seeing  his  blood  is  up,  he  turns  in 
and  gives  the  whole  team  "hail  Columby  "  for  a  half  "  bout,"  and  has 
them  almost  in  a  trot;  about  the  time  every  ox  has  his  tongue  out  lol- 
ling for  want  of  wind,  he  subsides  into  the  dreamy  state.  He  is  one 
of  those  drivers  who  are  always  boasting  how  they  can  "  cut  the  red" 
out  of  a  steer  every  time.  By  the  time  the  season  is  over,  his  oxen 
have  scarcely  got  a  hair  left  on  their  rumps,  the  hide  being  perfectly 
calloused,  and  looking  like  an  elephant's  hide.  A  good  ox  driver  has 
an  eye  for  a  yoke,  and  can  tell,  to  the  thickness  of  a  shaving,  whether 
it  is  shaped  right  for  any  particular  yoke  of  oxen ;  he  knows  the  prop- 
er "belly"  to  a  bow  to  a  dot ;  he  rigs  them  right  at  the  beginning  of 
the  season,  and  if  they  are  not  right,  works  away  on  them  every  day 
until  he  gets  them  so.  He  works  his  team  easy  in  the  commencement 
of  breaking,  and  watches  them  close  to  "get  acquainted,"  as  he  says, 
with  every  ox.  After  a  few  days,  he  discovers  if  they  can  be  matched 
to  better  advantage  than  as  they  are  at  present  yoked.  He  looks  to 
the  cattle's  necks,  and  to  the  yokes  and  bows  every  time  he  hitches 
up.  He  don't  go  much  on  whipping,  except  a  steer  is  refractory,  un- 
der careful  attention  on  his  own  part,  when  he  gives  him  one  or  two 
sharp  cuts,  so  that  the  steer  knows  exactly  what  he  is  getting  whip- 
ped for.  He  walks  up  and  down  side  of  his  team,  from  the  wheelers 
to  the  leaders,  with  an  eye  on  every  ox ;  is  one  lagging  a  little,  he 
touches  him  lightly  with  his  whip;  his  leaders,  nor  any  other  yoke, 
ever  get  a  chance  to  sprawl  out  on  the  land  three  or  four  feet  from 
the  furrow.    He  does  not  find  any  time  to  dream,  nor  to  huAt 
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rie  chicken's  nest;  hand,  and  eye,  and  foot  are  constantly  busy  with 
his  cattle.  He  ain't  much  on  the  swear,  and  as  for  hallooing,  you 
could  not  hear  him  ten  rods  off.  He  takes  pains  to  strike  his  lands  off 
straight,  so  as  not  to  be  as  long  in  breaking  the  last  acre  as  in  break* 
ing  any  other  two  acres ;  he  does  not  want  his  chains^  wearing  holes 
in  his  cattle's  legs,  from  so  much  short  turning ;  he  knows,  too,  that 
an  hour  or  two's  work  in  finishing  up  such  crooked  lands  will  worry  a 
team  more  than  a  day's  work  in  common  breaking.  When  he  goes  to 
the  shop  with  shares,  he  stands  right  over  the  smith  to  see  that  he 
sharpens. them  "well  back;"  says  he  don't  want  to  file  himself  to  death. 
He  files  his  plow  as  often  as  necessary,  keeping  the  same  level  on  it 
the  smith  left,  "not  dubbing  it  off  blunt,"  like  your  "no  'count'* 
breaker. 

He  aims  to  keep  his  rolling  cutter  right  all  the  time.  When  he 
crosses  a  slough,  where  the  sod  is  inclined  to  fly  back,  he  gets  his  team 
moving  just  exactly  right  as  they  approach  it,  then  walks  behind  his 
plow  and  tramps  the  sod  over.  He  takes  pride  in  his  team  and  work, 
and  says:  "Give  me  four  good  yoke  of  cattle,  a  Prairie  or  Blooming- 
ton  twenty-inch  plow,  with  a  pasture  to  turn  my  cattle  in  nights,  and 
some  one  to  take  my  shares  to  the  shop,  and  I  will  turn  over  one  hun- 
dred and  sixty  acres  of  sod  from  the  15th  of  May  to  the  15th  of  July 
— with  good  luck  and  plenty  of  it — and  not  take  fifty  pounds  of  flesh 
off  of  nary  steer." 

Well,  to  get  back  somewhere  near  where  I  commenced,  that  tough 
prairie  of  mine,  broke  in  March  and  April,  rotted  but  little,  and  grew 
up  in  grass  so  much  as  hardly  to  show  that  it  had  been  broken  at  alL 
In  the  fall  I  plowed  it  with  the  same  team,  with  a  common  old  ground 
plow,  with  a  rolling  cutter  on,  across  the  sod,  and  it  was  nearly  as  hard 
breaking  as  in  the  spring.  Then,  too,  not  having  rotted  much,  the  last 
plowing  was  not  much  but  cutting  sods  into  square  shape.  I  sowed  it 
to  winter  wheat,  wrestling  the  sods  about  with  a  harrow,  yet  after  har- 
vest it  was  still  quite  soddy,  with  many  of  the  sods  growing.  The  next 
spring  I  plowed  it  again,  and  tended  it  that  season  in  corn,  which  used 
up  the  sods  and  brought  it  into  fine  tilth.  I  mentioned  this  to  show 
the  length  of  time,  and  the  amount  of  labor,  necessary  to  get  early 
spring  breaking,  of  perfectly  tough  aod^  into  good  condition. 

May  and  June  are,  pre-eminently,  the  months  in  which  to  break 
prairie,  June  breaking  being  the  best.  For  a  winter  wheat  crop,  to  be 
harrowed  in  on  the  sod,  break  only  from  May  loth  through  June.  I 
have  seen  tough  prairie  trench-plowed  in  February  and  March,  and 
sowed  to  spring  wheat  If  the  season  proves  to  be  a  tdlerably  wet 
one,  it  will  make  a  very  fair  crop ;  but  I  have  seen  it,  in  a  dry  season, 
grow  not  over  a  foot  in  height,  and  make  nothing.  It  is  getting  to  be 
a  very  common  practice,  in  Central  Illinois,  to  trench-plow  tough 
prairie  for  corn,  commencing  as  soon  as  the  frost  is  out  oi  the  ground 
as  deep  as  the  plows  go.  In  this  way  early  breaking  is  made  to  rot 
very  well,  and  will  make  a  good  crop  of  corn  if  it  rains  enough.    . 
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In  fall  breaking,  from  September  on  till  winter,  the  grass  may  fre- 
quently be  killed,  but  the  sod  will  remain  as  tough  as  leather,  even 
tougher  than  early  spring  breaking.  Breaking  tough  sod  may  be  done 
from  February  on  till  the  middle  of  July — by  trench-plowing  up  to 
about  the  middle  of  May,  and  breaking  sod  only  from  that  time  on. 
I  would  not  like  to  break  in  the  fall  even  if  trench-plowed. 

So  far,  I  have  been  treating  altogether  of  breaking  tough  8od« 
Fed-out  sod — such  pieces  of  open  prairie  as  we  have  here  these  days 
— can,  much  of  it,  be  broke  with  a  pair  of  horses ;  is  not  much  harder 
to  break  than  a  blue-grass  sod.  After  the  first  year  or  two,  my  sheep 
reduced  the  cost  of  my  breaking  very  much.  Sheep  kill  a  prairie  out 
much  faster  than  other  kinds  of  stock,  from  biting  closer. 


POST  DRIVER. 


tlie  above  is  a  fair  representation  of  a  very  useful  implement  for 
fencing  prairie  farms.    On  a  visit  to  a  newly  opened  shee^  Jarm  in 
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Montgomery  county,  last  spring,  where  four  and  a  half  miles  of  board 
fence  had  just  been  completed,  I  noticed  and  sketched  this  post 
driver,  which  is  constructed  *on  the  principle  of  the  common  pile 
driver. 

Such  a  machine  has  been  in  use  for  some  years  in  some  locali- 
ties, but  is  thought  to  be  rather  new  in  this  State.  It  answers  the  pur- 
pose most  admirably,  and  may  be  constructed  by  any  farmer  of  ordi- 
nary ingenuity,  with  the  exception  of  a  little  blacksmith  work,  the 
pulleys  and  rope. 

The  pair  of  runners  (IJ  are  9  feet  long,  made  of  oak,  7  inches  wide 
and  4  inches  thick.  The  cross  pieces  (2)  are  of  4  by  4-inch  scantling. 
The  distance  from  the  rear  cross  piece  to  the  next  one  is  10  inches, 
and  from  that  to  the  front  one  is  2^  feet.  The  rear  one  is  left  open  in 
middle,  as  represented,  for  the  post  Two  pieces  of  2  by  4-inch  scant- 
ling are  bolted  across  the  top  of  the  cross  pieces  near  the  middle,  as 
seen  in  the  cut.  The  two  upright  pieces  (4)  are  20  feet  long,  2  by  6- 
inch  scantling,  stiffened  by  a  2  by  4-inch  piece  spiked  on  the  outsides, 
edgewise.  They  would  be  better  made  of  4  by  6  inch  stuff,  or  even 
6-inch  square,  as  they  are  required  to  be  stiff.  The  braces  (5)  are  2  by 
4-inch,  the  front  ones  a  foot  the  longest.  The  weight,  or  block  (6), 
may  be  round  or  square,  20  inches  in  diameter,  and  2  feet  or  2|  feet 
long,  of  solid,  heavy  oak,  and  grooved  in  the  sides  next  to  the  up- 
rights. In  the  top  of  this  is  a  strong  staple,  to  which  the  shears, 
which  are  fastened  in  the  eliding  block  above,  catch.  The  grooves  in 
the  weight  are  6  inches  wide,  to  take  in  the  whole  width  of  the  up- 
rights. (Four  pins  on  each  side  would  answer  the  purpose  of  grooves). 
Two  2-inch  auger  holes  are  bored  through  the  rear  portion  of  each 
runner,  in  order  to  drive  in  stakes  or  a  crowbar  to  keep  the  machine 
from  being  drawn  forward  while  driving  the  post  A  pin  through  one 
of  the  uprights  will  hold  the  weight  up,  when  not  in  use,  to  the  pro- 
per height  to  be  out  of  the  way  of  placing  the  post 

The  working  will  be  readily  understood.  A  chain  is  fastened  to 
the  front  cross  piece  at  the  points  where  the  top  pieces  are  joined,  to 
which  the  whiffletrees  are  hooked.  It  is  then  drawn  forward  by  a  span 
of  horses  or  mules  until  the  weight  is  over  the  mark  for  the  post.  The 
post  being  placed,  the  whiffletrees  are  then  unhooked  from  the  chain 
and  hooked  to  the  rope  which  pulls  up  the  weight.  One  to  three  blows 
will  drive  the  post  in  to  the  required  depth.  It  is  then  drawn  forward 
to  the  next  post 

Two  men  aiid  a  span  of  mifles  will  drive  three-fourths  of  a  niile 
of  posts  in  a  day,  and  one  man  will  mark  for  the  posts  and  face  them 
ready  for  the  boards  in  the  same  time.  The  posts  are  slightly  pointed 
and  thus  driven,  are  very  firm.  The  whole  cost  of  such  an  implement 
is  about  $25,  and  it  will  pay  for  itself  in  a  few  days. 
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BILPHIDM  LACINIATUM— THE  COMPASS  PLANT,  OR  ROSIN 

WEED. 


The  rosin  weed  is  abundant  on  many  of  our  prairies.  The  name 
of  Compass  Plant  is  not  so  generally  known.  It  is  quite  true  that  the 
general  direction  of  the  leaves,  on  the  prairies,  is  north  and  south, 
that  is,  the  edges  of  the  nearly  erect  leaves  are  to  the  north  and  south. 
Some  of  the  leaves  vary  from  this  rule,  especially  where  they  are 
crowded.  It  is  said  that  men  hava  frequently  been  guided  in  their 
course  by  this  plant  when  traveling  on  the  broad  prairies,  in  the  ab- 
sence of  other  land-marks  or  the  sun.  Some  botanist  (we  do  not  re* 
collect  his  name)  has  claimed  the  honor  of  first  making  known  this 
peculiarity  of  the  rosin  weed,  but  the  probability  is  that  he  first 
learned  it  from  some  frontiersman. 

The  rosin  weed  is  a  sign  of  good  soil  on  the  prairies,  just  as  much 
as  black  walnut  is  a  sign  of  good  land  in  timber. 
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It  grows  to  the  hight  of  five  or  six  feet.  The  cut  shows  a  single 
leaf— they  are  generally  about  two  feet  in  length — and  the  top  of  the 
stalk  flowering.  It  abounds  on  rich,  wild  prairie  soil  throughout  the 
West,  but  is  rarely  seen  in  cultivated  fields.  It  is  sometimes  found 
in  open  places  on  timbered  land.  Our  cut  first  appeared  in  the  Amer- 
ican Agriculturist  for  August  186S,  and  the  following  is  what  was 
then  said  of  it : 

**  In  looking  over  a  recent  French  work  upon  floriculture,  we  were 
surprised  to  see  one  of  our  prairie  plants  introduced  as  desirable  for 
ornamental  purposes.  The  plant  is  known  in  the  West  as  the  Com- 
pass plant,  or  Rosin- weed,  and  to  botanists  as  Silphium  laciniatum. 
The  first,  or  generic  name,  is  an  ancient  Greek  one  of  some  plant, 
which  was  applied  to  ours  by  Linnaeus ;  while  the  specific  name — la- 
ciniatum— describes  the  cut  character  of  the  leaves.  It  is  a  strong- 
growing  perennial,  from  three  to  six  feet  high,  bearing  at  its  summit 
several  rather  coarse  yellow  flowers  about  2  inches  in  diataeter.  The 
root  leaves,  as  well  as  those  on  the  lower  portion  of  the  stem,  stand 
erect,  and  have  the  general  form  of  the  one  shown  in  [the  engraving. 
The  root  leaves  are  from  one  foot  to  two  and  a  feet  in  length,  and, 
with  the  whole  plant,  of  a  dull  yellowish  green.  The  only  claim  that 
this  plant  can  have  to  a  place  in  the  garden  must  be  found  in  its  rather 
striking,  though  coarse  and  inelegant  leaves.  In  the  present  rage 
for  plants  with  ornamental  or  grotesque  foliage — "  phyllomania,''  as  it 
has  been  called — we  do  not  wonder  that  this  Silphium  has  been  taken 
up.  Burdock,  if  it  were  rare,  would  exceed  in  yeal  beauty  some  of 
these  highly  prized  and  highly  priced  "  foliage  plants."  The  common 
name.  Rosin-weed,  is  given  it  on  account  of  its  resinous  juice,  which 
often  exudes  and  hardens  upon  the  stems  and  leaves  in  the  form  of 
small  yellowish  tears.  The  term  Compass-plant  is  from  the  alleged 
fact  that  the  edges  of  the  leaves  point  north  and  south.  This  has 
given  it  other  names  of  similar  import,  such  as  Polar-plant,  Pilot- 
plant,  etc.  The  statements  with  regard  to  the  polarity  of  the  leaves 
have  given  rise  to  discussions,  both  here  and  abroad.  As  we  have 
seen  the  plant  in  gardens^  its  leaves  ^  knew  no  south,  no  north,  no 
east,  no  west,"  but  quite  ^^  boxed  the  compass ;  still,  evidence  goes  to 
show  that  upon  the  open  prairies  the  direction  of  the  leaves  is  so  gen- 
erally towards  north  and  south  as  to  warrant  the  popular  name.  The 
plant  is  found  in  Michigan  and  Wisconsin,  and  southward  and  west- 
ward. There  are  five  other  species  found  east  of  the  Mississippi,  some 
of  which  have  been  cultivated  iu  the  garden." 
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HORSE  SETTLE— (Solanum  OaroUnense.) 


Darlington,  in  "  Weeds  and  Usefol  Plants,"  says :  "  This  is  an 
exceedingly  pernicious  weed,  and  so  tenacious  of  life  that  it  is  al- 
most impossible  to  get  rid  of  it  when  once  fally  introduced.  It  grows 
in  patches  so  thickly  as  to  deter  stock  from  feeding  among  it,  and 
even  to  monopolize  the  soil,  while  its  roots  gradually  extend  around 
and  to  a  great  depth.  It  is  a  native  of  the  Southern  States,  but  has 
found  its  way  to  several  localities  in  Pennsylvania.  The  farmers  will 
do  well,  therefore,  to  enable  themselves  to  know  it  when  they  meet 
it,  and  moreover,  to  eradicate  it  promptly  and  effectually  wherever 
they  find  it  on  their  premises." 

Gray's  description  of  this  plant  is  as  follows :  "  Perennial ;  low 
(one  foot  high) ;  stem  erect,  prickly ;  leaves  ovate  oblong,  acute,  sin- 
uate-toothed or  angled,  roughish,  with  stellate  pubescence,  prickly 
along  the  midrib,  also  the  calyx;  flowers  (pale  blue  or  white,  large) 
in  simple  loose  racemes ;  berries  globular,  orange  yellow :  sandy  soil ; 
Connecticut  to  Illinois,  and  southward." 
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It  is  la  blossom  from  June  to  August,  and  flourishes  without  diffi- 
culty here  on  stiff  clay  8oil,groTHli(g  to  the  height  of  one  and  a  half  to 
two  feet  The  berries  are  from  on^^- third  to  two-thirds  of  an  inch  in 
diameter.  When  the  root  is  cut  below  the  surface  of  the  ground  it 
sends  up  two  or  three  sprouts,  and  will  continue  to  do  this  all  summer. 
It  increases  rapidly,  and  is  becoming  a  serious  evil  in  some  localities 
within  our  State,  and  farmers  are  admonished  to  take  pains  to  check 
its  increase  before  it  becomes  more  serious.  It  is  belieyed  that  the 
most  effectual,  if  not  the  only  feasible  mode  of  eradicating  it  where 
it  has  become  well  established,  is  to  kill  it  by  a  free  application  of  salt 
or  gas  lime.  The  latter  may  be  obtained  at  the  gasworks  for  about 
the  cost  of  barreling. 


THE  CANADA  THI^LK—(  Oirsium  Arvense.) 


The  niinois  Legidatiire  has  passed  a  law  providing  that  any  per- 
son bringing  into  the  State  seed  of  the  Canada  thistle,  in  the  packing 
of  goods,  grain  or  grass  seeds,  or  otherwise,  and  permitting  the  same 
to  be  disseminated  and  yegetate,  shall  be  liable  to  a  fine  of  9400 ;  and 
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any  person  allowing  this  thistle  to  mature  and  disseminate  its  seed 
upon  his  lands  shall  be  subject  to  a  fine  of  $75. 

Every  western  State  ought  to  enact  a  similar  law,  and  then  farmerp 
should  see  that  it  is  enforced.  One  who  has  never  had  experience 
with  this  intolerable  pest  can  scarcely  conceive  the  magnitude  of  the 
evil.  It  is  one  of  the  worst  weeds  that  can  infest  the  farm.  They  wilh 
take  entire  possession  of  the  ground,  and  uothing  will  eat  them  or  feed 
among  them.  It  is  almost  impossible  to  bind  grain  that  contains  them. 
They  spread  rapidly  by  the  roots,  and  extensively  by  the  seeds,  which 
with  their  feathery  appendages,  are  blown  about  by  the  winds. 

Comparatively  few  western  men  know  this  thistle  when  they  see 
it.  It  may  be  found  in  places  along  the  railroads,  and  occasionally 
near  farm  buildings.  It  may  be  checked  with  comparative  ease,  if 
recognized  and  taken  in  time.  Apply  the  salt,  old  brine  will  do,  or 
gas  lime,  or  carbolic  acid. 

One  of  the  editors  of  the  American  Agriculturist  having  had  an 
opportunity  to  observe  the  spread  of  this  evil  in  the  West,  wrote  as 
follows : 

"  In  our  recent  travels  to  attend  the  State  Fairs,  we  noticed 
almost  every  where  in  the  West  the  steady  advance  of  this  scourge. 
The  West  once  had  clean  fields;  but  now,  in  many  sections,  the  pas* 
tures  and  meadows  are  as  foul  as  in  the  oldest  parts  of  the  country. 
Most  of  the  older  railroads  are  already  well  stocked  with  the  Canada 
thistle  at  their  northern  extremities,  and  every  year  carries  them 
further  south.  The  seed  is  furnished  with  a  tuft  of  down,  which  makes 
it  float  in  the  air  like  a  feather.  Growing  in  close  proximity  to  the 
railroad  track,  these  winged  seeds  are  drawn  into  the  current  of  air 
made  by  the  passing  trains,  and  every  year  distributed  more  widely 
over  the  country.  The  railroad  embankment  becomes  thickly  stocked 
with  them,  and  from  this  line  they  are  distributed  over  all  the  adjoin- 
ing fields. 

This  is  a  great  evil,  and  demands  the  immediate  attention  of  all 
our  State  legislatures.  If  it  is  left  unchecked,  the  thistles  will  spread 
over  a  wider  territory  every  year,  until  they  take  possession*  of  the 
whole  country.  The  cost  of  every  crop  cultivated  will  be  increased, 
pastures  will  be  diminished  in  value,  and  the  quality  of  hay  will  be 
depreciated.  It  is  true,  there  is  some  nutriment  in  thistles,  and  asses 
are  said  to  be  fond  of  them,  but  these  are  not  the  wisest  of  beasts ; 
and  if  they  were,  they  are  not  likely  to  become  popular  stock  in 
America.  It  is  an  unmitigated  curse  in  cultivated  fields,  increasing 
the  cost  of  farm  produce  to  all  consumers.  More  Canada  thistles 
means  dearer  com,  wheat,  rye,  oats,  and  potatoes.  They  increase  the 
cost  of  living  to  every  man  in  the  country.  Railroads  are  a  great 
blessing,  but  they  have  no  right  to  spread  this  pestilence  over  our 
fields. 

Legislation  is  needed  to  compel  the  railroads  to  keep  their  tracks 
clean.    The  State  Commissioners,  which  have  the  oversight  of  these 
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institutions,  should  be  instructed  to  see  that  this  pest  is  kept  nnden 
If  there  were  frequent  mowings,  to  prevent  the  seeding  of  the  plant, 
it  would  soon  disappear  from  the  tracks.  And  while  the  legislatures 
are  considering  the  case  of  the  railroads,  they  may  as  well  take  in 
hand  those  slovenly  farmers  who  allow  these  weeds  to  overspread 
their  fields  without  hinderance.  What  right  has  a  man  to  make  his 
farm  a  seed  bed  of  Canada  thistles  ?  What  right  has  he  to  make  him- 
self a  nuisance  among  his  neighbors?  The  harboring  of  this  pest 
should  subject  the  farmer  to  fines  and  penalties.  We  must  hav«  legis- 
lation, or  Canada  thistles  will  possess  the  land,'' 


APPLE  REPORT  FROM  JOHN  P.  McCARTNEY,  OF  CAMERON 

MISSOURI 

At  yomr  request  I  have  made  out  the  following  table  of  varieties 
of  apples  that  I  have  tested  here  for  from  ten  to  twenty-five  years. 
It  is  made  oat  on  a  scale  of  ten,  and  as  ten  years  is  too  short  a  time  to 
test  the  productiveness  of  many  varieties,  some  of  them  that  I  have 
only  cultivated  for  that  length  of  time  1  leave  blank  in  the  produc- 
tive column.  I  have  also  more  or  less  younger  trees  in  orchard  of 
Keswick  Codlin,  Duchess  of  Oldenburg,  Trenton  Early,  Buckingham^ 
H.  Nonsuch,  White  Pippin,  Minkler,  Peck's  Pleasant,  Baldwin,  Rome 
Beauty,  and  Winter  Wine,  that  are  all  so  far  quite  promisi»>g.  Or- 
chard on  the  prairie ;  timber  on  the  West : 

SUMMER  APPLES. 


TARUTUS. 


3 


H 


w 


A.  S,  Pearm&itt..,..., 

Benoni 

BnffinjTton's  Early,, 
Carolina  June......... 

Early  Harvest 

Karly  Red 

Early  Pennock »„ 

Uorse  Apple..,., , 

Hocking 

Red  Astrachan 

Sweet  Jane 


FALL  APPLIt, 


Aatumii  Siraar  (acid),.. 

Belmont „ 

Fall  Pippin..,,,. 

Fall  Wine 

Fall  Orange 

Fall  Jeneton ,„.« 

FaUQaeett 


10 
8 
9 
8 
8 

8 
3 
9 

S 
19 


7 
9 
8 
10 
7 
6 


9 
10 

9 
10 

8 

10 
10 

8 
10 
10 
10 


9 

4 

« 

9 

10 

19 


4 
8 
9 
7 
8 
9 
9 
9 
8 
•  9 
10 


8 
7 
9 
8 

to 

10 


9 

3 
8 
4 
7 

10 
8 
9 
6 

10 


5 
6 
6 
10 
3 
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FALL  APFLI8 — GontinQod. 


Famense 

Fulton  Strawberry 

King  of  Tompkins-Co 

Gravenstein 

Green  Sweet 

Jersey  Sweet 

Late  Strawberry..... 

Lowell 

Ladies  Fancy 

Maiden's  Blush 

Porter 

Rambo 

Westfleld  Seeknofortber.. 
Tftndever  Pippin 


WIHTBB  APPLBI. 


Ben  Dayis 

Domine » 

Esopus  Spitienbarg 

Fallawater 

Fnlton 

English  Golden  Russet. 

Jonathan , 

Limbertwig.  ...-.-»• 

Ladies  Sweet  .......»• 

MUam. 


Northern  Spy....^.«... 

Newtown  Pippin 

Pennock ....^.... 

Pryor'e  Red 

Ortley ^ »*. 

Roxbury  Rneeet 

Raule's  Janet 

Romanite ,....^.... 

Romanstem.  ^ 

R.  L  Greeninr 

8weet  Nonsuch 

Talman  Sweet. 

Vandevere 

White  Pearmain 

Winesap. 

WillowTwig 

Yellow  Belleflower.... 
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Ingram's  sbedung. 

"Habit  of  tree,  much  like  Raule's  Janet" 

Fruit — Size,  medium  or  below ;  form  roundish,  oblate ;  color,  dull 
dark  and  light  red  in  broken  stripes,  with  a  bluish  or  mouldy  shade 
near  the  stem,  many  gray  dots  (near  the  calyx  they  are  quite  abund- 
ant and  irregularly  formed),  a  few  black  dots ;  stem,  medium  size  and 
length ;  cavity  deep  and  open,  regular ;  calyx  with  short  divided  half- 
closed  segments ;  basin,  broad,  deep,  slightly  furrowed ;  flesh,  yellow- 
ish white,  aromatic,  breaking,  crisp,  mild  sub-acid,  good;  core,  com- 
pact ;  seeds,  abundant,  irregular,  long,  pointed,  almost  black;  season, 
March  to  June. 

The  above  description  of  the  fruit  was  made  by  F.  R.  Elliott, 
author  of  the  Western  Fruit  Book,  to  whom  the  specimen  was  sub- 
mitted. The  cut  was  made  from  a  single  specimen,  received  in  the 
early  part  of  May,  from  Mr.  D.  S.  Holman,  Secretary  of  the  Greene 
County  (Mo.)  Horticultural  Society.  It  was  called  Ingram's  Seedling, 
but  it  is  much  better  to  omit  the  ''Seedling"  and  establish  a  short 
name. 

A  short  time  afterwards,  Mr.  Holman  sent  two  or  three  more 
specimens  of  the  Ingram;  one  of  them  considerably  larger  than  the 
one  from  which  the  cut  was  made,  and  showing  the  calyx  more  per- 
fect, open,  with  the  segments  long  and  reflexed.  Mr.  Holman  wrote 
that  ^the  originator  of  this  apple,  Martin  Ingram,  is  an  old  and 
esteemed  citizen  of  Greene  county,  near  Springfield ;  a  farmer.  I 
met  him  in  town  last  Saturday,  and  obtained  from  him  the  following 
statement,  with  a  few  good  specimens  of  the  apple,  two  of  which  I 
send  you  for  further  examination.  Mr.  I.  knows  it  to  be  a  seedling 
from  Raule's  Janet  The  tree  is  a  strong  grower;  rather  upright ; 
perfectly  hardy;  uniform,  regular  bearer;  fruit-buds  have  neve?" 
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killed  by  frost;  blooms  one  week  earlier  than  its  parent ;  never  droi>8 
itsfrait;  long  keeper  (his  family  nse  them  in  May  and  June,  when 
other  apples  are  ^one);  has  kept  them  thus  with  no  special  care  in  a 
damp  cellar;  thinks  with  care  he  will  be  able  to  exhibit  a  few  sound 
specimens  at  our  Society  meeting  in  July.  Its  crispness  and  aroma 
are  retained  to^  the  very  latesi  of  its  season,  neither  being  injured  by 
ether  apples  rotting  in  the  bulk." 


KISSOUBZ  SUPBRIOR. 

Missouri  Superior  (Syn.  Large  Striped  Pearmain  f) — Specimens 
exhibited  at  the  Illinois  Horticultural  Society,  at  Bunker  Hill,  Decem- 
ber 15, 1868,  by  A.  M.  Lawver,  from  near  Kansas  City.  This  appears 
to  be  a  favorite  in  Missouri.  The  committee  declared  it  to  be  very 
like  the  Large  Striped  Pearmain,  of  Kentucky,  and  supposed  it  the 
same. 

Fruit  globular,  sometimes  oblate,  regular,  very  large  and  hand- 
some. Surface  smooth,  yellow,  covered  with  mixed  red,  and  splashed 
or  striped  carmine,  the  whole  so  mixed  and  tempered  as  to  appear 
gray ;  dots  numerous,  smalL  yellow,  indented. 

Basin  shallow,  wavy ;  eye  long,  medium,  closed. 

Cavity  acute,  deep,  wavy  and  brown  ;  stem  medium  or  short. 

Core  wide,  open,  regular,  meeting;  capsules  large ;  seeds  numer- 
ous, long,  dark ;  flesh  yellow,  breaking,  juicy;  flavor  sub-acid;  use 
market,  kitchen  and  perhaps  table ;  quality,  from  good  to  very  good 
perhaps;  season  December  to  February. 

It  is  probably  only  a  form  of  Large  Striped  Pearmain. 

DR.  J,  A,  WARDWU   -j 
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PABK'S  KEEPER. 

ParVs  Keeper. — ^The  history  of  this  apple  is,  that  it  was  grown 
from  seed,  probably  of  the  preceding  variety,  which  it  much  resem- 
bles, but  from  which  it  differs,  as  we  are  informed  by  Mr.  Lawyer,  in 
the  tree  growth. 

Fruit  large,  globular,  or  oblate;  regular;  surface  smooth,  yellow. 


THE  MAXEY. 


covered  with  mixed  red,  splashed  with  carmine,  and  with  a  gray  shad- 
ing; dots  rather  numerous,  small,  yellow.  ^,^,^^,  hyi^OOQle 
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Basin  shallow,  regular;  eye  small,  closed,  long;  calyx  reflexed. 

Cavity  acute,  deep,  wavy  and  brown ;  stem  medium. 

Gore  medium,  regular,  open  clasping  the  eye;  capsules  large; 
seeds  numerous,  long,  pointed;  flesh  very  yellow,  breaking,  firm, 
juicy;  flavor  sub-acid,  aromatic ;  uses,  market  and  kitchen;  quality 
quite  good ;  season  December  to  March,  or  longer. 

DB.  J.  A.  WABBER. 

2he  Maxey. — This  is  a  new  variety  audits  origin  not 'yet  determ- 
ined. The  tree  is  said  to  be  a  good  grower,  an  annual,  but  not  an 
early  bearer. 

The  fruit  always  fair,  and  even,  regular  size,  and  keeping  sound  and 
good  into  May  or  July.  From  specimens  before  us  we  make  the  fol- 
lowing description:  Fruit  medium  or  above ;  roundish,  approaching 
conical;  light,  pale  greenish  ground,  with  broken  stripes  and 
splashes  from  the  stem;  end  of  pinkish  red;  light  dots  and  distinct 
dark  specks ;  stalks  of  medium  length  and  size ;  cavity  regular ; 
round,  smooth,  lightly  russeted ;  calyx  large,  open,  with  divided  re- 
curved segments ;  basin  shallow,  broad,  regular ;  flesh  whitish ;  not 
very  juicy  or  tender;  mild,  sub-acid,  good  to  very  good;  core  small ; 
seeds  blackish.    Season,  May  to  July. 

F.  B.  ELLIOTT. 


METCALF. 

This  is  a  seedling  which  originated  with  William  Metcalf,  Esq.,  a 
nurseryman  living  three  miles  from  Trenton,  Grundy  county,  Mo.  It  is 
an  apple  of  considerable  merit,  evidently  a  good  keeper,  and  of  good 
quality.  I  have  not  been  able  to  learn  the  habit  of  the  tree.  The  cut 
was  made  from  the  smallest  of  two  specimens  sent    It  is  about  the 
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size  of  the  Jeneton  and  is  much  like  it  in  form.  As  seedlings  of  good 
quality  originating  in  the  State  have  generally  proved  valuable,  be- 
ing well  suited  to  the  climate,  this  is  probably  well  worth  propagat- 
ing. 

Fruit  medium  in  size,  slightly  conical,  often  largest  on  one  side ; 
surface  slightly  rough,  yellow,  mostly  covered  with  red,  slightly 
streaked  and  splashed,  with  gray  shading;  dots  few  dark  brown. 

Basin  shallow,  crimped ;  eye  medium,  open,  calyx  reflexed. 

Cavity  acute,  deep,  brown  next  the  stem,  stem  short. 

Oore  small,  regular,  capsules  medium,  reniform ;  seeds  medium, 
pointed ;  flesh  yellow,  breaking,  firm,  juicy ;  flavor  sub-acid,  slightly 
aromatic ;  quality  good ;  season  probably  January  to  April  or  longer. 


THE  LAWVER  APPLE. 

This  apple  originated  with  Mr.  George  S.  Park,  of  Parkville,  Platte 
county.  Mo.    The  following  is  Mr.  Park's  account  of  it: 

**  We  got  a  large  apple— I  think  called  the  Missouri  Superior— in 
the  spring,  some  fifteen  years  ago.  My  wife  suggested  that  we  plant 
the  seed,  which  was  accordingly  done,  beside  a  stump  near  the  house. 
One  of  these  seedlings,  the  one  now  under  consideration,  bore,  I  think 
in  five  years,  from  the  seed.  For  the  last  four  or  five  years  it  has 
done  well  every  year,  every  other  year  a  little  fuller.  The  fruit  hangs 
on  well,  does  not  rot,  speck,  nor  scab ;  it  is  smooth,  and  picks  well. 

"Tree  a  thrifty  grower,  smooth,  healthy  bark,  greenish  brown.  It 
has  a  spreading  habit,  makes  a  fine  head ;  altogether  a  fine  type  of  an 
apple  tree.  The  apple  keeps  until  June  or  July.  I  sold  them  last 
May  (1867)  for  $2  to  $4  per  bushel,  and  they  retailed  at  ten  cents  each 
in  Kansas  City.    The  leaf  is  a  rich  green,  finely  serrat^Qle 
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dark,  bright  red  color.  Fruit  bright,  dark  red,  thickly  covered  with 
small  dots;  surface  smooth ;  size  medium  to  large;  basin  shallow, 
slightly  ribbed ;  calyx  small  and  closed ;  cavity  abrupt,  deep,  slightly 
greenish  russet,  nearly  smooth;  stem  small,  medium  length;  core 
closed ;  flesh  firm,  white,  crisp,  sprightly,  lively,  aromatic,  mild  acid  ; 
quality  very  good  to  best  for  market,  table  and  kitchen ;  keeps  well ; 
€ore  wide,  and  seeds  numerous,  plump,  light  olive  brown.  Boys  say 
they  have  never  kept  them  longer  than  May,  but  thought  they  would 
keep  until  July.  The  tree  had  been  broken  down  when  small,  had 
recovered,  and  then  split  down  at  the  forks  from  weight  of  fruit.  It 
has  now  put  out  a  fine,  strong,  spreading  head,  and  looks  in  fine  con- 
dition. It  promises  to  be  to  the  West  what  the  Baldwin  is  to  the  East, 
just  the  thing  for  commercial  orchardists  to  ship  North  and  North- 
Vest,  and  for  "train  boys  "  on  railroads,  in  spring.  It  is  an  early  and 
constant  bearer,  and  escapes  spring  frosts. 

PaRKVILLE,  Mo.  GEO.  S.  PARK. 


MANNINGTON  PEARMAIN. 

This  is  a  dessert  apple  that  originated  in  Sussex,  England,  and  is 
there  held  in  considerable  esteem.  It  has  fruited  several  times  in  this 
country,  and  fully  sustains  the  character  of  a  very  superior  table 
apple.  The  tree  seems  hardy,  and  is  an  early  and  productive  bearer. 
The  fruit  is  rather  below  medium  size,  roundish  conical,  truncated, 
light  yellow  ground,  partially  russeted,  shaded,  and  splashed  with 
clear  red,  and  dotted  with  many  prominent,  rough,  light  russet  grey 
dots.  Stalk  long,  rather  slender;  cavity  narrow,  regular ;  calyx,  near- 
ly or  quite  closed:  basin  shallow,  slightly  wrinkled;  flesh  yellowish, 
crisp,  tender,  spicy,  sprightly,  aromatic,  brisk  sub-acid ;  very  good . 
core  medium;  seed  large,  long.  Season,  December  to  February. 
From  specimens  examined  by  us,  it  is  highly  worthy  the  notice  of,  and 
a  trial  by,  our  Western  fruit  growers.  f.  r.  elliott. 
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Clapp^s  FavoTite.'~'V\A%  fine  pear  is  of  American  origin,  and  was 
grown  from  seed  by  the  late  Thaddens  Clapp,  of  Porchester,  Mass. 
It  must,  of  course,  be  classed  among  the  newer  peara,  but  it  has  been, 
tested  long  and  carefully  enough  to  warrant  the  statement  that  it  is 
one  of  the  finest  and  most  promising  varieties  on  our  list  The  wood 
and  foliage  resemble  those  of  the  Flemish  Beauty,  and  the  fruit  that 
of  the  Bartlett  It  is  supposed  to  have  sprung  from  a  cross  of  those 
two  varieties,  and  thd  tree  is  hardy,  vigorous,  a  fine  grower,  holding 
its  foliage  well,  and  the  fruit  is  of  large  size,  fair  and  plentiful.  Its 
period  of  ripening  is  the  last  of  August,  generally  about  one  week  in 
advance  of  the  Bartlett  It  should  be  gathered  before  full  maturity 
and  ripened  in  the  house.  The  surface  of  the  fruit  is  a  little  uneven ; 
color,  yellowish-green,  becoming  clear  yellow  at  maturity,  and  shaded 
with  red  in  the  sun.  Flesh  greenish- white,  juicy,  melting,  perfumed 
and  of  excellent  quality. 


SOUVENIR  D'kSPERIK. 


Ibis  is  one  of  the  superior  new  pears.    It  should  be  tested  by 
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every  pear  grower.  Fruit  medium  size;  oblong,  ovate  pyriform; 
yellow  ground,  overspead  with  a  slightly  rough,  dull  cinnamon  russet; 
stem  long,  slender ;  set  with  little  or  no  depression ;  calyx  partially 
open,  with  short  erect  segments;  flesh  whitish,  juicy,  melting,  with  a 
rich,  spicy  aromatic]  flavor;  very  good  to  best;  core  small,  with  a 
hard  gritty  line  surrounding ;  seeds  dark  brown,  plump  and  full. 
Early  November. 


Our  shaded  figure  and  small  outline  give  the  pear  in  its  dmall^st 
size,  while  the  large  outline  shows  its  size  when  well  grown.  Both 
have  been  made  from  the  fruits  before  us. 

r.  B.  SLUOT. 
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DKLICES  DE  LA  CAUCADIERE. 

Fruit  large,  regular,  oblong,  ovate,  pyriform;  skin  greenish  yel- 
low, marbled  and  shaded  with  browish  red  on  sunny  side,  and  with 
many  light  dots ;  stalk  long,  set  without  depression ;  flesh  white,  fine, 
melting,  juicy,  sweet,  with  an  agreeable  aroma;  very  good,  or  best. 
Last  of  July  or  early  in  August  This  is  a  new  French  pear,  which 
took  a  premium  in  1846.  It  is  little  known  in  tliis  country,  our  knowl- 
edge thus  far  only  being  in  possession  of  a  few  amateurs.  Its  size 
and  time  of  ripening,  however,  are  such  as  to  induce  a  careful  noting 
of  it^  and  a  testing,  because  ot  its  promising  value. 

p.  R.  ELLIOTT. 
THE  WILD  OOOSS  PLUM. 

This  invaluable  fruit  was  first  made  known  to  the  public  about 
twenty  years  ago  by  Oapt.  Means,  of  Middle  Tennessee,  |J^Arji*fi»g 
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killed  a  wild  goose,  discovered  a  plum  seed  in  it  which  he  planted, 
out  of  curiosity.  It  grew  rapidly,  and  fruited  the  third  year ;  and  be- 
ing convinced  of  its  superior  qualities  he  made  it  known  to  various 
nurserymen,  who,  from  this  same,  propagated  all  the  genuine  Wild 
Goose  plums  that  are  now  so  deservedly  popular  wherever  known. — 
This  plum  is  undoubtedly  a  seedling  of  the  Chickasaw,  but  so  much 
superior  to  it  in  size,  quality,  firmness,  adaptability  to  shipping  long 
distances,  and  its  immense  productiveness,  as  well  as  its  early  bear- 
ing, rapid  growth,  and  long  duration,  as  to  fully  entitle  it  to  a  distinct 
appellation. 

The  fruit  is  quite  large,  averaging  from  three  to  three  and  a  half 
inches  in  circumference.  It  is  very  solid  and  firm,  admits  of  rough 
handling,  bears  marketing  admirably,  and  if  gathered  when  almost 
green  will  ripen  nearly  as  well  as  if  left  on  the  tree — thus  enabling 
the  grower  to  send  it  hundred  of  miles  for  sale,  and  when  exhibited 
to  have  the  satisfaction  of  seeing  it  in  perfect  condition,  well  ma- 
tured, and  almost  as  fresh  as  when  first  plucked.  The  tree  is  as  hardy 
as  the  wild  plum,  and  grows  as  rapidly  as  the  common  peach,  and  at- 
tains as  large  a  size,  and  is  longer  lived.  The  trees  are  not  so  thorny 
or  bushy  as  the  common  plum,  but  grow  more  open,  with  longer  limbs, 
like  the  peach.  The  growth  is  so  rapid  as  to  often  reach  from  six  to 
eigth  feet  in  one  season,  from  the  bud  or  graft. 

PROPAGATION. 

It  is  very  readily  propagated  from  suckers  by  grafting  on  the 
peach  or  common  plum,  or  by  budding.  It  grows  on  the  peach  as  fast 
as  the  stock,  and  is  then  free  from  plum  suckers,  so  injurious  to 
the  tree  and  annoying  to  the  nurseryman.  It  will  grow  free  from 
suckers  if  planted  very  deep,  and  it  is  then  less  subject  to  the  attacks 
of  the  borer.  Ihe  little  Turk  or  curculio^  the  enemy  of  all  other 
plums,  does  not  injure  the  fruit  It  will  not  reproduce  itseU  from 
the  seed,  though  it  might  be  advisable  to  plant  them  to  try  the 
chances  of  finally  obtaining  one  superior  to  the  present.  The  trees 
should  be  planted  out  when  one  year  old,  twenty  feet  each  way. 

PRODUCTIVENESS. 

It  bears  such  immense  crops  as  to  frequently  break  the  limbs  by 
the  weight  of  the  fruit,  unless  thinned,  or  securely  propped,  yielding 
from  one  to  five  bushels  per  tree.  It  blooms  about  the  same  as  the 
peach  generally ;  it  begins  to  ripen  in  this  latitude  about  the  15th  of 
June,  and  continues  to  the  last  of  July.  For  productiveness  it  should 
be  classed  with  the  Concord  grape  of  the  North,  and  the  great  Scup- 
pemong  of  the  South,  the  two  grapes  for  the  millions^  especially  the 
latter,  which  yields  twice  as  many  grapes  to  the  vine  or  acre,  as  any 
other  on  this  continent,  and  never  fails.  This  king  of  plums  might 
be  termed  the  great  National  Plum  with  as  much  propriety  as  the 

Digitized  by  V^OOQ IC 


64 


laSSOUBI  AGRIOULTUBS. 


Digitized  by 


Google 


COBBESPONDINe  SECRSTABY'S  REPORT.  65 

Wilson's  Albany  is  called  the  National  Strawberry — should  it  prove 
as  productive  in  the  North  as  it  has  in  the  South. 

PROFITS. 

It  commands  very  readily  in  market,  where  oflFered,  from  $5  to 
$10  per  bushel,  and  is  much  used  for  dessert,  jellies,  pies,  puddings, 
preserves  and  for  canning.  Que  hundred  and  nine  trees  will  plant  an 
acre;  can  be  had  for  $40  to  $50;  will  begin  to  bear  the  second  year, 
continue  for  20  years,  from  one  to  five  bushels  per  tree,  worth  at  least 
$5,  averaging  §10  per  tree,  or  $1,000  per  acre — being  more  than  twenty 
times  as  profitable  as  corn,  cotton  or  tobacco.  Every  man,  woman  or 
child  who  owns  a  rod  of  land  should  plant  the  Wild  Goose  plum.  It 
will  richly  repay  both  them  and*  their  posterity. 

luka.  Miss.  j.  m.  d.  miller. 

Dr.  M.  W.  Phillips,  editor  of  the  Southern  Farmer^  says :  This 
plum,  without  doubt,  stands  at  the  head  of  the  plum  family,  and  for 
marketing  purposes  it  has  no  equal.  It  is  said  to  have  been  found  in 
bearing  on  White  Creek,  near  Nashville,  Tenn.,  in  a  bottom  where, 
three  years  before,  a  flock  of  wild  geese  were  known  to  have  spent 
the  night.  It  is  an  abundant  bearer,  full-grown  trees  yielding  a  full 
barrel ;  very  large,  and,  when  properly  thinned,  growing  to  the  size 
of  "  pullet's  eggs ;"  beautifully  mottled,  sugary,  and  melting.  They 
readily  bring  Si2  per  bushel  in  Nashville,  Memphis,  and  New  Orleans 
markets.  They  require  to  be  picked  twenty-four  hours  before  eating ; 
and  will  bear  forty-eight  hours  transportation  and  reach  the  market 
in  fine  eating  order. 

^  LOUIS  PHILIP  CHERRY. 

I  desire  especially  to  call  attention  to  the  Louis  Philip  as  one  of 
the  varieties  suited,  as  well  as  Early  May,  to  Western  culture,  and 
as  much  superior  to  it  in  quality  as  a  table  fruit,  as  Rockport  or  Elton 
is  superior  to  the  old  American  Heart.  I  suppose  my  friend  "Kural," 
M.  L.  Dunlap,  will  dissent,  but  while  I  give  him  credit  for  a  great 
amount  of  knowledge,  I  believe  the  knowledge  of  this  cherry  is  one 
little  item  which  has  not  yet  reached  his  brain,  or  he  in  his  honesty 
and  candor  and  love  of  public  good,  would  have  advanced  its  culti- 
vation. My  first  experience  of  this  cherry  was  in  1852,  and  when  I 
wrote  my  book  it  had  not  developed  its  character  in  tree  to  form  more 
than  a  bush,  nor  in  fruit  to  exhibit  aught  but  a  hard  cherry  which  en- 
abled you  only  to  speak  of  it  as  valuable,  like  all  sour  cherries,  "South 
and  West."  As  I  now  view  it,  after  seventeen  years  of  observation, 
I  have  no  hesitation  in  awarding  it  a  first  place  in  all  collection  East, 
West  or  South.  I  send  you  a  drawing  from  a  cluster  I  cut  from  the 
tree  last  season  without  selection.  F.  R.  Elliott. 

A  R— 5 
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GREAT  BIGARREAU  OF  MEZEL. 

Synonyms. — ^Monstreaux  de  Mezel  Bigarreau  Gaubalis.  ' 
Fruit. — Size,  very  large;  form,  obtuse,  heart-shaped,  flattened  on 
the  sides ;  surface  uneven ;  color,  dark  reddish  puple,  becoming  ap- 
parently quite  black  at  maturity ;  stem,  long,  rather  slender,  in  a 
rather  deep  and  regular  cavity ;  pit,  large,  oval ;  flesh,  purplish  red, 
firm,  a  little  coarse,  juicy,  sweet,  and  good,  but  none  of  the  highest 
flavor.    Season,  last  of  June  and  early  in  July. 
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Tree. — ^A  strong,  vigorous  grower,  rather  crooked  while  young, 
becoming  at  mature  age  a  broad,  open,  spreading  tree,  with  large 
leaves,  and  producing  abundantly  a  fruit  that  commands  the  highest 
price  in  market  It  is  possible  the  Great  Bigarreau  or  Large  Red 
rtool  may  be  identical,  but  as  there  is  some  question  of  it,  we  have 
omitted  the  names  in  synonyms.  The  tree  is  of  French  origin,  and 
came  to  this  country  with  a  loud  flourish  of  trumpets.  While  young 
it  is  not  a  great  bearer,  but  when  the  trees  have  acquired  some  twelve 
or  more  years  of  age  they  are  good  and  regular  bearers. 


NAOMI  RASPBERRY. 

This  is  to  the  public  a  comparatively  new  variety,  but  observa- 
tion of  it  for  about  twelve  years,  during  which  it  has  been'grown  with- 
out any  but  good  common  care  in  cultivation  and  entirely  without 
winter  protection — it  was  each  year  producing  large  and  profitable 
crops  of  very  superior  Iruit — induces  me  to  place  it  in  the  depart- 
ment report,  because  of  the  great  interest  felt  at  this  time  in  the  cul- 
tivation of  small  fruits.  It  originated  with  Mrs.  Governor  Wood,  of 
San  Francisco,  California. 

Fruit — Size,  large  to  very  large ;  form  roundish,  sliglitly  conical 
or  obtuse  conical ;  hairs,  long ;  grains,  large ;  color,  bright,  rich  red ; 
flesh,  firm  and  sprightly,  rich  and  delicious;  canes, strong,  with  numer- 
ous lateral  branches  when  fruiting,  brown,  smooth,  occasional  incon- 
spicuous spines;  leaves,  broad,  lanceolate,  very  productive  and  hardy. 

F.  R.  ELLIOTT. 


Charles  Arnold,  of  Paris,  Ontario  (Canada),  has,  as  many  of  the 
Rwral  readers  know,  been  for  years  diligently  engaged  in  growing 
hybridized  seedlings  with  a  view  to  benefit  his  fellow  man  and  give  to 
the  grower  fruits  of  various  sorts  worthy  of  his  care  and  attention, 
and  superior  to  any  yet  known.  In  grapes,  Mr.  Arnold  has  promise  of 
two  or  more,  destined  to  be  extensively  grown,  while  of  his  many 
seedling  raspberries,  one  only,  according  to  our  judgment,  is  worthy 
of  general  propagation;  but  that  one,  known  to  us  as  Arnold's  No.  1, 
is  the  very  best  hardy  yellow  raspberry  at  present  grown.  The  canes 
are  strong,  with  numerous  short  spines,  foliage  light  yellow,  the  color 
a  light,  whitish,  greenish  yellow,  green,  with  long,  narrow,  projecting, 
prominent  side  buds.  The  fruit  is  roundish,  oblong,  conical  in  form, 
with  large,  roundish  grains,  firpi,  yet  juicy,  rich,  sweet,  pleasant,  al- 
ways agreeable,  p.  R.  ELLIOTT. 
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CYNTHIANA  (Sj/n.  Red  River.) 


Tne  Cynthiana  grape  has  attracted  much  interest  within  the  past 
three  years  from  the  fact  that  the  wine  from  it  has  been  considered 
by  connoisseurs  as  superior  to  the  Norton's  Virginia,  which  is  high 
praise.  Many  inquiries  have  been  made,  and  doubts  entertained  in 
regard  to  the  identity  and  peculiarities  of  this  grape.  The  cut  repre- 
sents very  nearly  the  exact  size  of  the  grape.    The  bunch  from  which 
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the  photograph  was  made  was  furnished  by  Mr.  George  Husmann,  of 
fiermann,  Missouri,  editor  of  the  Orape  Culturist.  Mr.  H.  gives  the 
following  account  of  it: 

Received  by  us  in  1868,  Irom  Wm.  R.  Prince,  Flushing,  Long  Is- 
land, New  York.  Origin,  Arkansas,  where  it  was  probably  found 
growing  wild.  It  is  a  true  Aestivalis  in  all  its  habits,  and  resembles 
Norton's  Virginia  so  closely  that  it  is  impossible  to  distinguish  the 
wood  or  leaf,  although  the  bunch  is  generally  somewhat  more  shoul- 
dered, and  the  berry  more  juicy  and  somewhat  sweeter. 

Bunch  of  medium  size,  moderately  compact,  shouldered.  Berry 
below  medium,  round,  black,  with  blue  bloom,  sweet,  spicy,  moder- 
ately juicy.  Juice  very  dark  red,  weighs  very  heavy  on  the  must 
scale,  even  higher  than  Norton's  Virginia,  and  makes,  so  far,  our  best 
red  wine.  It  has  as  much  body,  or  even  more  so,  than  Norton's  Vir- 
ginia, but  it  is  of  exquisite  flavor,  much  more  delicate  than  Norton's, 
and  can  safely  enter  the  lists  with  the  choicest  Burgundy  wines. 

Vine,  vigorous  and  healthy,  productive,  as  sure  in  its  crops  of 
well  ripened  fruit  here  as  any  variety  we  know ;  but  very  difficult  to 
propagate.  Since  it  bore  its  first  crop  in  1859  we  have  never  seen  a 
rotten  berry  on  it.  The  fruit  ripens  some  few  days  earlier  than  Nor- 
ton's, and  about  a  week  earlier  than  Catawba.  Specific  gravity  of 
must,  from  98°  to  118°,  according  to  the  season. 

While  we  can  confidently  recommend  the  true  Oynthiana  as  the 
best  grape  for  red  wine  which  we  have  tried,  we  must  at  the  same 
time  caution  the  public  against  spurious  vines,  which  have  been  sent 
out  under  that  name.  A  variety  resembling  the  Clinton,  but  not  as 
good,  has  been  sent  out  under  that  name,  by  unscrupulous  parties 
from  Illinois ;  and  another  variety,  closely  resembling  it  in  wood  and 
foliage,  from  Hermann,  by  parties  who  honestly  thought  they  had  the 
true  Cynthiana.  This  spurious  variety  we  have  not  yet  been  able  to 
identify;  it  makes  a  darker  wine  than  Norton's,  of  a  peculiar  flavor, 
resembling  parched  coffee,  which  may  be  useful  for  medical  purposes ^ 
but  does  not  resemble  the  exquisite  wine  of  the  ^rt^e  Cynthiana  in  the 
least.  The  close  resemblance  of  the  Cynthiana  to  the  Norton's,  and 
also  to  the  spurious  variety,  will  make  it  very  easy  for  unscrupulous 
parties  to  deceive  their  customers;  and  as  we  introduced  it  here,  and 
look  upon  it,  so  far,  as  our  best  and  most  reliable  grape  for  red  wine^ 
we  consider  it  our  duty  to  warn  the  public  against  these  deceptions. 

THE  ONONDAGA  GRAPE. 

This  cut  is  copied  from  the  American  Journal  of  Horticulture^ 
Tilton  &  Co.,  Boston,  also  the  following  description,  furnished  by 
Messrs.  Smith,  Clark  &  Powell,  of  Syracuse,  New  York: 

"  The  Onondaga  is  a  seedling  originated  in  Fayetteville,  in  this 
county:  a  cross  between  the  Diana  and  Delaware.  It  appears  to  be 
entirely  hardy,  quite  as  much  so  as  the  Delaware,  and  matures  its  fruit 
at  the  same  time  with  it 
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*'The  color  is  amber;  size  good,  nearly  as  large  as  Diana;  it  has 
a  thick  skin,  and  is  a  good  keeper.  In  quality,  it  combines  in  some  de- 
gree the  flavor  of  both  the  Diana  and  the  Delaware.  In  respect  to 
growth,  it  is  much  like  the  Diana ;  the  amount  of  wood  not  large,  but 
the  fibre  strong  and  healthy. 

"We  also  send  a  small  cluster,  which  is  a  seedling  of  the  Dela- 
ware; the  berry  small,  but  of  very  fine  quality." 

The  editor  of  the  Journal  says : 

"Our  impressions  of  the  Onondaga,  judging  from  the  clusters 
alone,  without  having  seen  the  vine,  are  very  favorable.  Its  taste 
recall  that  of  the  Diana,  but  it  has  a  sugary  sweetness  peculiarly  its 
own.  The  berries  are  very  thick  set,  and  crowd  one  another  very 
much  like  those  of  the  Isabella.  As  the  Diana  is  an  old  favorite  of 
ours,  we  shall  watch  the  Onondaga  with  much  interest.  The  small 
grape  alluded  to  above  was  an  extremely  sweet,  delicious  little 
grape;  Delaware-like  in  flavor,  without  a  particle  of  pulp;  but  wholly 
unfitted  /or  fi:eneral  cultivation,  unless  the  size  of  the  bunch  and 
berry  can  be  much  increased." 

THE  MARTHA  GRAPE. 

The  above  is  a  feir  representation  of  the  Martha  grape,  as  grown 
the  past  season,  upon  a  young  vine,  in  its  second  bearing  year.  It  is 
a  seedling  from  the.  Concord,  originated  some  ten  years  since,  by 
Samnel  Miller,  Esq.,  formerly  ot  Lebanon,  Pa.  In  all  its  habits  of 
growth,  it  is  much  like  the  Concord,  and  seems  fully  its  equal  in 
health,  hardiness,  and  luxuriance  of  foliage,  as  well  as  productiveness. 
In  general  appearance  its  foliage  is  nearly  identified  with  Concord, 
with  the  exception  that  the  leaves  are  of  a  lighter  shade  of  green. 
The  wood  is  also  of  a  darker  brown. 

In  color,  the  Martha  is  a  perfect  contrast  to  the  Concord,  being  a 
delicate  greenish  yellow,  and  when  fully  ripe  amber-tinted  next  the 
sun,  covered  also  with  thin  white  bloom.  Skin  thin,  but  tenacious, 
and  does  not  crack  in  wet  wheather.  The  past  season  unusually  wet 
and  cloudy  weather  prevailed  during  the  ripening  season  ;  and  while 
many  varieties,  Concord  included,  were  badly  injured  by  cracking  of 
the  berries,  the  Martha  remained  perfect.  In  quality  it  is  decidedly 
of  the  Concord  type  and  flavor,  but  more  delicate,  sweet  and  rich, 
with  a  pleasant,  vinous  sub-acid,  and  no  coarseness  or  acridity  next 
the  seeds  or  skin.  Pulp  slight  and  tender;  seeds  few  and  very. small; 
buches  medium ;  berries  medium  to  large. 

Wherever  the  Concord  succeeds  the  Martha  may  be  relied  upon, 
and  is  undoubtedly  the  most  valuable  white  grape  yet  introduced 
for  general  cultivation ;  for  it  seems  to  possess  the  peculiar  adaptabil- 
ity of  its  parent  to  every  soil  and  situation  suited  to  the  vine.  And 
as  it  is  of  finer  quality,  and  ripens  a  week  or  ten  days  earlier,  is 
worthy  of  even  a  higher  place  among  white  grapes  than  the  Concord 
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holds  among  black  ones.  It  has  been  found  the  past  season  to  make 
a  delicate  white  wine,  of  great  richness  and  body,  the  must  indicat- 
ing 92^.  It  has  never  shown  mildew  nor  rot,  and  the  berries  hang 
firmly  lo  the  bunch,  never  dropping,  even  when  over-ripe. 

geo.  w.  campbell. 
Delaware,  Ohio.  • 

the  cunningham  grape. 

Origin  somewhat  doubtful  at  present,  but  our  valued  correspon- 
dent, Colonel  Werth,  has  promised  to  send  us  an  article  on  its  origin 
and  early  history,  which  we  shall  be  happy  to  publish  in  due  time. 
It  belongs  to  the  same  class  as  the  Herbemont,  Lenoir,  and  many 
others  peculiar  to  the  Southern  States,  and  which  we  believe  are 
either  a  division  of  the  Aestivalis,  peculiar  to  the  Southern  States,  or 
hybrids  of  the  Aestivalis  and  Vinifera. 

Bunch  compact  and  heavy,  medium,  shouldered ;  berry  small, 
brownish  black,  juicy  and  vinous;  free  from  disease  ;  vine  a  strong 
grower,  healthy,  but  requires  slight  winter  protection.  Especially 
adapted  to  our  southern  hillsides,  as  it  seems  to  revel  in  light  lime- 
stone soil ;  ripens  its  fruit  late,  but  makes  one  of  the  most  aromatic 
and  delightful  wines  we  have,  resembling  some  of  the  finest  Hunga- 
rian wines.  Specific  gravity  of  must  from  90  to  112°,  according  to  the 
season. 

The  Cunningham  grape  is  worthy  of  much  more  general  atten- 
tion than  it  has  received  so  far,  especially  for  our  Southern  States. 
An  acquaintance  of  over  12  years  with  this  variety,  enables  us  to 
speak  knowingly,  when  we  recommend  it  for  general  trial  in  southern 
locations,  and  limestone  soils. 

George  Husmann. 

the  mottled  grape. 

This  grape  has  attracted  considerable  attention  in  some  parts  of 
Ohio,  especially  at  Kelley's  Island  and  along  the  Lake  Shore.  Dr. 
Spalding,  of  Missouri,  and  Dr.  Hull  and  Mr.  Kingsbury,  of  Alton,  Illi- 
nois, saw  it  in  the  vicinity  of  Cleveland,  Ohio,  last  fall,  and  reported 
upon  it  rather  unfavorably,  stating  that  it  is  no  better  than  the  Ca- 
tawba in  any  respect — much  like  it  in  growth  and  foliage,  and  in  some 
respects  inferior  in  quality  of  the  fruit,  having  a  thick,  tough,  acid 
pulp.  Mr.  F.  R  Elliott,  of  Cleveland,  Ohio,  however,  maintains  that 
it  has  superior  merit  for  wine  making. 
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Hie  Scuppernong  has  attracted  a  remarkable  degree  of  attention 
in  the  Southern  States  within  the  past  two  years,  and  anxious  in- 
quiries in  regard  to  it  have  been  excited  among  the  grape  growers  in 
more  northern  localities. 

It  is  a  native  of  the  South,  and  will  scarcely  flourish  as  far  north 
as  the  southern  part  of  this  State.  The  following  is  what  is  said  of  it 
by  Mr.  George  Husmann,  of  Hermann,  Missouri : 

"Our  friends  of  the  South  are  turning  a  great  deal  of  their  atten- 
tion to  this  grape,  and  some  efforts  have  even  been  made  to  introduce 
it  in  Missouri.  We  can  only  say,  that  although  it  may  be  all  they  say 
in  their  climate  and  soil,  it  would  prove  utterly  worthless  here,  and  in 
this  we  speak  from  actual  experience.  In  1848,  Mr.  Charles  Tenbner 
brought  a  number  of  Scuppernong  vines,  of  both  the  white  and  black 
varieties,  from  Alabama,  and  planted  them  on  the  place  where  we 
now  reside,  in  the  neighborhood  of  Hermann.    These,  although  they 
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SCUPPERNONG. 

would  winterkill  every  winter,  down  to  the  snowline,  have  several 
times  produced  fruit,  and  one  of  the  original  vines  is  still  growing  in 
the  vineyard.  When  we  thought  the  fruit  ripe,  in  October,  we  have 
tasted  it  several  times,  and  confess  that  we  found  such  a  strong  hug 
flavor,  and  so  little  sugar  in  it,  that  it  seems  absurd  in  the  extreme  to 
us,  to  speak  of  acclimatizing  it  here^  or  making  wine  of  it.  It  may  be 
very  good  at  the  South—for  climate  and  soil  will  work  wonderful 
changes — but  it  will  never  do  here.  It  needs  a  warmer  climate  than 
we  have  here,  to  develop  the  good  qualities  they  speak  of,  and  must 
always  remain  a  Southern  institution.  And  we  even  believe  that  our 
Southern  friends,  when  they  have  tried  those  varieties  so  eminently 
southern,  Herbemont,  Cunningham  and  all  of  that  class,  will  become 
convinced  that  they  are  better  than  their  present  favorite,  the  Scup- 
pernong,  even  with  them:" 
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THE  CHEAPEST  MANURING. 

AN    BS8AT    READ    BEFORE    THE    MADISON    COUNTY,    (iLL.)    FARMERS'    CLUB, 
MARCH  7th,  by  L.  D.  MORSE. 

Mr.  President  and  Gentlemen : 

There  is  no  poetry  or  sentiment  in  the  subject  yon  have  assigned 
me,  but  there  is  in  it  a  vast  deal  of  honest  value,  and  it  is  a  subject 
of  primary  importance  in  all  good  farming.  No  other  subject  of 
equal  importance  in  farming  is  more  sadly  neglected  by  the  mass  of 
Western  farmers.  ^ 

For  the  cheapest  manuring  we  must  unquestionably  look  to  those 
agents  which  exist  upon,  or  which  are  or  may  be  produced  upon  the 
farm.  First,  most  common,  as  well  as  most  valuable  among  these,  is 
the  barnyard  manure.  This  being  the  case,  attention  should  be  di- 
rected to  the  best  method  of  saving  and  using  this  important  agent; 
and  every  barnyard  should  be  constructed  and  arranged  with  this  end 
in  view.  It  should  be  well  enclosed,  of  sufficient  size  to  comfortably 
accommodate  the  stock,  and  not  larger.  It  should  be  situated  upon 
ground  as  nearly  level  as  possible,  or  rather  it  should  be  "dishing," 
that  is,  with  the  lowest  point  in  the  center,  so  that  the  manure  will 
not  be  washed  away. 

It  should  be  abundantly  supplied  with  good  water,  for  the  con- 
venience and  health  ot  the  stock,  as  well  as  to  prevent  the  scattering 
of  manure  by  traveling  to  a  distance  for  water. 

The  bam  roofs  should  be  supplied  with  gutters  for  the  purpose  of 
conducting  the  water  off  from  the  yards  in  drains,  or  into  cisterns,  if 
needed  for  stock  water.  Manure  is  damaged  by  being  too  much 
saturated  with  water,  and  the  yard  is  made  uncomfortable  for  stock. 

The  stables  should  be  so  constructed  as  to  conduct  the  urine  of 
animals  into  closely  covered  tanks,  to  be  used  in  a  liquid  state,  or  into 
vats,  to  be  absorbed  by  turf,  muck,  peat,  top  soil,  or  clay.  Urine  is 
considered  the  most  valuable  part  oi  the  barnyard  manure,  yet  most 
of  it  is  generally  wasted,  or  at  least  no  pains  taken  to  save  it.  Cover- 
ing the  stable  floors  with  plaster,  muck,  or  some  other  absorbent  of 
ammonia,  should  not  be  neglected,  both  with  a  view  to  saving  manure 
and  the  health  of  the  animals. 

There  should  be  enough  of  straw,  cornstalks,  turf,  muck,  or  other 
suitable  material  in  the  barnyard  to  absorb  the  liquid  manure,  and  at 
proper  times  it  should  be  gathered  and  put  in  heaps  under  shelter, 
combined  with  a  proper  quantity  of  such  absorbents  as  have  been 
named.  The  object  is:  first,  to  preveni.it  from  being  too  much  washed 
by  rains ;  second,  to  promote  fermentation,  which  to  a  degree  is  use- 
ful; third,  to  prevent,  by  combination  of  different  qualities  and  with 
absorbents,  an  undue  degree  of  fermentation  and  heating,  which  "fire- 
fangs,"  or  burns  it. 

If  there  is  no  undue  degree  of  heat  in  the  compost  heap,  it  should 
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not  be  forked  over  for  the  purpose  of  mixing  until  it  is  required  for 
use,  but  should  be  kept  covered  with  turf  or  soil. 

The  poultry  manure  partakes  of  the  nature  of  guano,  and,  so  far 
as  it  goes,  is  the  most  valuable  manure  on  the  farm.  It  will  pay  to 
have  a  good  poultry  house,  with  the  floor  covered  with  a  suitable  ab- 
sorbent, so  that  it  may  be  saved  and  composted  for  use  where  choice 
manure  is  desired. 

All  dead  animals,  if  buried  and  composted,  make  very  valuable 
manure.  If  they  are  allowed  to  die  from  neglect,  or  poor  keeping,  it 
is  far  from  being  cheap  manure.  The  carcass  of  a  horse  is  said  to  be 
worth  a  ton  of  stable  manure.  The  blood  of  animals  slaughtered,  if 
immediately  composted,  or  absorbed  by  proper  material,  is  highly 
valuable,  and  costs  but  a  very  little  trouble. 

The  soap  suds  and  all  the  house  slops  should  be  turned  or  con- 
ducted into  a  cess-pool,  where  they  may  be  absorbed  by  turf,  muck, 
etc.,  thus  making  very  valuable  and  cheap  manure. 

The  farmer  who  has  a  bed  of  muck  upon  his  land  is  lucky.  Its 
value  for  composting  is  very  great.  In  the  absence  of  muck  or  peat, 
turf,  top  soil,  or  clay  may  be  used  as  absorbents.  The  clay  of  subsoils 
is  generally  rich  in  fertilizing  material,  but  lacks  humus.  It  may  be 
used  with  great  advantage  in  the  compost  heap,  where  by  combina- 
tion with  animal  and  vegetable  matter  it  becomes  excellent  manure. 
It  is  the  very  best  absorbent  of  ammonia,  but  owing  to  its  sticky  or 
adhesive  nature  may  not  be  as  pleasant  to  use  in  stables  as  gypsum. 
Its  value  for  this  purpose  is  believed  to  be  greater  than  plaster,  and 
it  is  a  question  in  my  mind  whether  it  ought  not  to  be  preferred. 
By  exposing  it  to  frost  and  the  weather  it  may  be  readily  pulver- 
ized. 

It  should  not  be  forgotten  that  all  the  ashes  made  upon  the  farm, 
leached  and  unleached,  and  even  coal  ashes,  are  very  valuable  and 
cheap  manures. 

As  to  the  commercial  manures,  it  may  be  advisable  to  buy  plaster, 
or  salt, for  use  in  the  compost  heap,  and  in  some  circumstances  guano, 
the  phosphates,  etc.,  but  they  can  scarcely  be  considered  as  belonging 
the  subject  of  '^cheapest  manuring.'' 

Lime  ought  to  be  mentioned  as  a  valuable  manure,  which  may 
be  cheaply  manufactured  on  many  farnis  where  limestone  is  plenty. 

In  theory,  like  ashes,  its  application  is  beneficial  to  every  soil  not 
already  suflSciently  charged  with  it  Like  the  tippler's  grog,  which  is 
good  when  he  is  wet  and  good  when  he  is  dry,  good  for  cold  and  good 
for  heat,  so  lime  is  said,  with  truth  no  doubt,  to  make  heavy  soils 
lighter  and  light  soils  heavier.  It  is  useful  in  converting  the  insoluble 
matters  in  the  soil  into  available  plant  food.  It  condenses  and  re- 
tains volatile  gasses  brought  into  contact  with  it,  proving  a  useful  dis- 
infectant Of  its  use  on  Western  soils,  neither  my  experience  nor  ob- 
servation enables  me  to  speak  with  positiveness.    Ashes  we  know  to 
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be  excellent  for  our  soils,  and  lime  ought  to  be  good  upon  a  similar 
principle, 

Lastly,  though  perhaps  not  of  minor  importance,  we  have  to  con- 
sider manuring  with  green  crops.  For  this  purpose  the  leguminous 
plants  are  generally  preferred.  The  botanists  place  the  clovers  in  the 
order  Ze^uminoscB — with  what  reason  is  not  very  apparent,  as  the 
legumes  are  pod-bearing  plants.  With  the  value,  importance,  and 
cheapness  of  the  Red  clover  crop  as  a  manorial  agent,  every  one  is 
presumed  to  be  familiar.  Its  use  for  this  purpose  is  much  more  com- 
mon than  any  other  crop.  The  first  crop  should  be  cut  for  bay,  and 
the  second  growth  of  the  same  season  plowed  under  for  manure. 
There  are  other  crops,  however,  possessing  some  advantages  over 
clover  for  green  manuring,  which  have  received  very  little  attention, 
especially  in  this  region.  Southern  planters  have  long  used  the  Cow 
Pea  for  this  purpose,  and  regard  it  as  the  best  of  the  fertilizers  for  the 
South.  There  it  will  mature  two  crops  in  a  season.  Allen,  in  his 
Farm  Booiy  says :  ^  The  Cow  Pea  is  an  economical  fertilizer,  in  con- 
sequence of  its  broad,  succulent,  bean-like  leaves,  drawing  nitrogen 
and  carbonic  acid  largely  from  the  air,  but  its  slight  fusiform  roots  do 
not  affect  that  mechanical  division  so  beneficial  to  many  adhesive 
soils,  which  is  produced  by  the  long  tap  roots  of  the  clover." 

I  believe  beans  to  be  one  of  the  very  best  crops  to  grow  in  this 
latitude,  for  green  manuring.  They  have  an  advantage  over  clover  in 
being  grown  quickly,  and  over  the  Cow  Pea,  or  any  pea,  in  having 
more  deeply  penetrating  roots ;  in  this  respect  they  are  second  only^ 
if  not  equal  to  clover.  They  are  equal,  if  not  superior,  to  any  crop  in 
the  amount  of  fertilizing  material  which  they  will  draw  from  the  air. 
They  may  be  sown  broadcast,  and  covered  with*  a  cultivator  or  har- 
row, or  drilled  closely,  and  allowed  to  grow  without  cultivation.  In 
6ixty  to  ninety  days  an  immense  mass  of  green  foliage  may  be  pro* 
duced,  fully  equal  in  value  to  anything  that  can  be  grown  for  plowing 
under  for  green  manuring.  They  may  be  sown  between  the  middle  of 
May  and  the  middle  of  June,  or  even  later,  and  be  ready  to  plow  un- 
der for  fall  wheat ;  or  they  may  be  sown  as  late  as  the  middle  of  July 
(in  this  latitude),  and  a  good  crop  produced  to  plow  under  late  in  the 
fall  for  a  spring  crop. 

The  common  small,  white  field  bean  may  be  used.  The  best  va- 
riety, perhaps,  for  this  purpose  is*  the  American  Newington  Wonder, 
n  variety  not  in  very  general  cultivation,  I  think,  in  this  portion  of  the 
West.  It  is  a  healthy,  vigorous,  and  remarkably  prolific  variety,  pro- 
ducing a  large  mass  of  vine  and  foliage,  as  well  as  an  immense  yield 
of  seeds.  Burr,  in  his  Field  and  Garden  Vegetdbleey  speaking,  I  sup- 
pose for  the  latitude  of  Boston,  says:  ^^The  variety  is  not  early,  and 
when  cultivated  for  its  seed,  should  have  the  benefit  of  the  whole  sea- 
son; though,  with  favorable  autumnal  weather,  the  crop  will  ripen  if 
A  B— 6 
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planted  the  middle  of  Jane.  Spring  plantings  blossomed  in  eight 
weeks,  and  ripened  in  a  hundred  and  six  days.'' 

I  planted  this  variety  last  July — ^I  think  neariy  or  quite  as  late  as 
the  middle  of  the  month — and  they  ripened  a  good  crop,  with,  as  you 
are  aware,  remarkably  little  rain.  The  Drab  Tampico  and  Turtle  Soup 
are  varieties  quite  similar  in  character,  the  former  earlier,  and  the 
other  later  than  the  Newington. 

I  have  now,  as  I  think,  touched  u^on  the  chief  and  most  practical 
points,  and  alluded  to  some  of  the  details  of  the  cheapest  manuring. 
Subsoil  plowing  and  under-draining,  perhaps,  might  be  properly  con- 
sidered in  connection  with  the  subject,  as  contributing  in  an  import- 
ant degree  to  the  improvement  of  soils  by  aeration,  and  by  fitting 
them  for  receiving  and  retaining  fertilizing  materials  brought  down 
by  rains  and  snows,  and  being,  in  the  long  run,  cheap;  but  I  have  al- 
ready indicated  points  sufficient  for  present  consideration  and  discus- 
sion. 


DEEP  PLOWING. 

An  Address  delivered  before  the  Hickory  (Warren  County^  Mo.) 
Farmers^  Clul^  hy  the  President^  0.  W.  Ktnney^  Esq, 

For  a  person  to  be  a  successful  farmer  in  this  age  of  improve- 
ment and  progress,  requires  as  much  study,  research  and  patient  in- 
vestigation as  it  does  to  become  successful  in  any  of  the  so-called 
learned  professions. 

The  universe  is  governed  by  certain  fixed  and  unchangeable  laws, 
which  under  the  same  circumstances  always  produce  the  same  efibcts ; 
and  when  we  once  become  acquainted  with  those  laws,  we  may  rest 
assured  as  to  their  final  result.  Nothing  is  done  by  chance.  Every- 
thing has  a  cause,  and  certain  causes  always  produce  certain  effects. 

There  should  be  a  reason  for  every  act  of  our  lives ;  but  we  farm- 
ers do  many  things  there  is  no  reason  in,  and  very  little  sense.  We 
do  certain  things  because  our  fathers  did  the  same,  and  never  stop  to 
inquire  whether  they  reasoned  upon  the  matter  or  not.  This  is  all 
wrong.  We  must  know  the  why  and  the  wherefore ;  and  one  object 
to  be  accomplished  by  this  club  will  be  teaching  us  to  think  for  our- 
selves. 

The  subject  of  deep  plowing  is  one  which  has  commanded  much 
attention  lately,  and  is  the  one  which  I  have  chosen  for  this  evening. 
Until  quite  recently,  six  inches  was  considered  deep,  but  now  twelve^ 
eighteen  ai^d  even  twenty-four  inches  has  become  the  practice  in 
many  localities,  with  the  most  gratifying  results. 

The  object  of  cultivating  the  soil  is  to  raise  a  crop  of  plants ;  and 
to  do  it  profitably,  we  must  raise  the  largest  possible  quantity  with 
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the  least  expense,  and  without  injury  to  the  soil.  .This  we  do  not  al- 
ways do ;  for  it  is  well  known,  especially  in  this  vicinity,  that  our 
soils  are  getting  poorer  every  year.  If  we  study  the  character  of 
plants,  we  find  that  they  take  up  food  through  their  roots — chiefly 
through  the  ends  of  their  roots,  which  are  called  spongioles,  from 
their  resemblance  to  a  sponge — which  is  carried  in  the  sap  to  the 
leaves  and  branches,  where  it  extracts  other  nourishment  from  the 
air.  This  food  can  only  be  taken  up  in  a  solution  of  water,  and  con- 
sequently there  must  be  moisture  in  the  soil  if  we  expect  plants  to 
thrive.  In  order  to  do  this  we  must  loosen  the  soil  so  that  the  roots 
can  get  down  where  the  moisture  is.  We  need  not  expect  tender  roots 
to  force  their  way  in  a  dry  time  where  it  is  impossible  for  a  strong 
man  to  force  a  crowbar.  We  must  mellow  up  the  soil.  All  agree 
that  we  can  raise  crops  enough  in  Missouri  if  it  will  only  rain  when 
we  need  it.  But  we  cannot  make  it  rain,  and  we  must  find  some  way 
to  get  moisture  without  it.  Can  we  do  this  ?  I  think  we  can,  and  will 
attempt  to  show  how.  It  must  be  done  by  deep  plowing,  and  thorough 
cultivation.  All  lands  do  not  require  deep  plowing — such  as  have  an 
open,  porous  subsoil  for  five  or  six  feet  or  more,  like  the  Missouri  bot- 
toms, some  of  the  lands  in  the  vicinity  of  Kansas  City,  and  some  other 
sections  of  the  State.  What  I  say  in  favor  of  deep  plowing,  I  think 
applicable  to  our  immediate  vicinity,  where  we  have  a  tenacious  sub- 
soil within  a  few  inches  of  the  surface.  There  is  always  the  same 
amount  of  water  in  and  about  the  earth's  surface.  It  is  either  in  the 
ground  or  in  the  atmosphere,  in  the  form  of  vapor.  In  the  winter  there 
is  more  in  the  ground  than  in  summer,  for  the  reason  that  the  heat  of 
the  sun  evaporates  it,  and  it  exists  in  the  air  in  vapor.  Whenever  this 
vapor  comes  in  contact  with  substances  colder  than  itself,  it  gives  up 
its  heat  and  is  condensed,  again  becoming  water.  We  can  see  it  in 
summer  collected  upon  the  outside  of  a  pitcher  of  ice  water.  The 
pitcher  looks  as  though  it  was  sweating.  No  one  believes  that  it 
comes  through  the  pores  of  the  pitcher;  it  must  con:e  from  the  air. 
If  we  breathe  upon  an  axe  in  winter  we  see  it  covered  with  frost  or 
frozen  vapor.  The  cold  comes  from  the  axe,  the  water  from  the 
breath.  In  summer,  every  night,  when  the  ground  is  not  too  much 
parched,  the  cold  earth  receives  moisture  from  the  atmosphere  in  the 
form  of  dew.    The  same  process  takes  place  in  the  soiL 

When  we  open  the  soil,  and  mellow  it  up  deep,  so  as  to  allow  the 
air  to  circulate  freely  among  its  particles,  and  reach  the  lower  and 
cooler  portions,  the  process  of  condensation  takes  place,  and  moisture 
is  abstracted ;  but  unless  we  plow  deep  enough,  so  that  the  soil  below 
is  cooler  than  the  air,  no  dew  will  be  deposited.  If  we  take  two  ves- 
sels of  pulverized  earth,  one  six  the  other  eighteen  inches  deep,  and 
place  them  in  the  sun,  the  one  eighteen  inches  deep  will  be  quit« 
moist  at  the  bottom,  while  the  other  will  become  quite  as  dry  as 
though  baked  in  an  oven.  The  one  six  inches  deep  becomes  hot,  and 
all  the  water  is  evaporated  or  boiled  out  of  it,  while  the  other  is  cool 
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and  condenses  moisture  from  the  atmosphere.  Some  will  say  there  is 
no  moisture  in  the  soil  in  a  dry  time  two  feet  below  the  surface,  because 
they  have  dug  down  and  found  it  dryer  than  the  surface.  That  is 
true,  unless  the  ground  is  mellow.  If  it  is  a  hard  pan  it  is  impossible 
for  the  air  to  circulate  there  and  give  up  its  moisture.  I  would  not 
advise  turning  the  surface  soil  under  so  very  deep  all  at  once.  Six 
inches  would  do  no  harm ;  but  the  ground  below  should  be  mellowed 
np  with  a  subsoil  plow.  This  is  an  implement  that  runs  along  in  the 
ground  like  a  mole,  in  the  bottom  of  a  furrow  made  by  the  common 
plow,  raising  and  pulverizing  the  earth,  breaking  up  the  compact,  cold 
and  waterproof  under  stratum  of  heavy  soil,  allowing  it  to  fall  back 
in  its  former  place,  and  leaving  thie  thin  layer  of  vegetable  mold  on 
top  where  nature  placed  it.  A  tolerable  good  substitute  for  the  sub- 
soil plow  is  a  narrow,  sharp  shovel  plow,  with  a  long  shank,  that  would 
follow  in  the  bottom  of  the  other  furrow  without  throwing  the  dirt  out. 
The  mostconvenient  and  expeditious  way  is  to  have  one  team  at- 
tached to  the  common  plow,  and  with  another  to  follow  immediately 
behind  with  a  subsoil  plow  in  every  furrow,  although  one  team  might 
do  the  work  by  changing  plows  every  round. 

The  effects  of  all  plowing,  whether  deep  or  shallow,  is  to  admit 
air,  and  consequently  moisture  to  the  soil,  and  to  allow  the  roots  to 
travel  to  a  greater  depth  into  the  loosened  particles  in  search  oi  food. 

You  will,  perhaps,  object  to  deep  plowing,  saying  it  is  too  slow, 
too  much  hard  work,  and  that  we  cannot  cultivate  more  than  half  as 
much  land  as  we  now  do.  I  admit  that  it  is  slow  to  begin  with,  but 
what  time  we  lose  on  the  start,  is  more  than  made  up  before  the  sea- 
son is  out  in  increased  ease  of  cultivation.  It  is  also  hard  work,  but 
we  never  get  rich  honestly  without  hard  work;  and  if  we  do  not  cul« 
tivate  more  than  half  as  much  land,  we  shall  raise  as  much  on  ten 
acres  as  we  did  before  on  twenty,  make  just  as  much  money,  and  have 
the  other  ten  for  grass  or  rest.  This  evil  of  cultivating  so  much  land 
is  peculiar  to  the  West,  and  it  will  take  something  more  powerful  than 
my  advice  to  correct  it. 

By  deep  plowing  we  admit  an  increased  supply  of  atmospheric 
fertilizers.  The  air  always  contains  large  quantities  of  carbonic  acid 
and  ammonia,  which  are  impurities  for  us  to  breathe,  but  are  life  to  all 
manner  of  vegetables ;  about  one-half  of  all  vegetable  matter  is  car- 
bon. When  wood  is  burned  in  a  close  vessel,  or  otherwise  confined 
from  the  air,  as  in  a  coal  pit,  we  have  carbon  or  charcoal  left  If  we 
burn  it  in  the  open  air,  the  oxygen  of  the  air  mixes  with  the  carbon, 
forming  carbonic  acid,  which  is  an  invisible  gas.  The  same  occurs 
when  vegetable  or  animal  matter  decays,  which  is  only  a  slow  pro- 
cess of  burnin]g;  the  same  also  with  food  digesting  in  man  or  other 
animals. 

When  we  breathe  air  into  the  lungs,  the  oxygen  of  the  air  unites 
with  the  carbon  of  the  blood,  and  we  exhale  carbonic  acid.  Thus  the 
plant  that  dieff  gives  up  its  life  to  contribute  to  the  growth  of  other 
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plants.  The  smoke  which  ascends  from  our  chimney  contains  mate- 
rial for  the  formation  of  food  for  our  table,  and  fagots  for  another  fire. 
Where  the  air  has  an  opportunity  to  circulate  through  the  soil  it  gives 
up  these  fertilizers  to  enrich  it.  When  the  rain  falls,  it  extracts  fer- 
tilizers from  the  air,  and  if  we  plow  deep,  and  allow  the  water  to  pass 
through  the  soil  instead  of  running  off  on  the  surface,  we  shall  en- 
rich the  ground,  at  the  same  time  that  we  are  making  the  atmosphere 
healthier.  If  we  wish  to  ascertain  whether  this  is  fact  or  fancy,  we 
can  very  easily  do  so.  We  will  fill  a  barrel  with  one-third  clay  and 
two-thirds  sand,  well  mixed,  or  with  charcoal  and, sand;  now  pass 
through  it  the  liquid  drainings  from  a  manure  heap,  and  we  find  that 
the  water  has  given  up  all  its  color  and  all  its  smell,  left  all  of  its  fer- 
tilizing material  in  the  barrel,  and  passes  out  pure  and  clear  as 
crystal. 

You  have  often  observed  that  fresh  rain  water  had  a  peculiar 
color  altogether  different  from  spring  water.  This  coloring  matter  is 
the  fertilizing  element,  and  is  absorbed  by  the  soil.  There  is  no  soil 
equal  to  clay  for  absorbing  and  retaining  fertilizers.  You  may  take 
the  poorest  spot  of  clay  you  can  find  in  the  bottom  of  our  roads, 
where  it  has  been  gullied  out^  and  by  plowing  it  deep  and  often,  turn- 
ing it  over  and  mellowing  it  up,  it  will  absorb  fertilizers  from  the  air 
and  water  passing  through  it,  until  in  time  it  will  become  as  fertile  as 
a  garden,  without  ever  applying  any  manure  directly  to  it ;  but  if  we 
apply  manure  from  the  stock  yard  and  stock  pen,  plow  under  green 
crops,  especially  clover  and  sod  ground,  we  hasten  matters  very  much^ 
By  deep  plowing  we  warm  the  lower  parts  of  the  soil,  thus  hastening 
the  growth  of  plants  at  all  times,  but  more  especially  in  the  spring; 
because  heat  is  withdrawn  from  the  whole  amount  of  air  circulating 
through  the  soil,  and  because  where  rain  falls  upon  the  parched 
ground  it  robs  the  surface  of  a  portion  of  its  heat,  which  is  carried 
down  to  equalize  the  temperature  for  the  whole  depth.  The  heat  of 
the  rain  water  itself  is  given  up  to  the  soil,  as  we  find  that  water  |)a8S- 
ing  out  of  a  drain  is  from  one  to  ten  degrees  colder  than  when  received 
upon  the  surface.  By  admitting  air  we  hasten  the  decomposition  of 
roots  and  organic  matters  in  the  soil.  This  decay  of  roots,  besides  its 
other  benefits,  also  produces  an  amount  of  heat  perceptible  to  the 
smaller  roots  of  plants.  By  this,  also,  we  decompose  or  disintegrate 
the  mineral  parts  of  the  soil,  which  is  necessary  to  its  fertility ;  be- 
cause the  roots  of  plants  can  only  feed  on  such  matter  as  is  dissolved 
in  water,  or  has  been  exposed  to  the  influence  of  the  oxygen  of  the 
air.  The  finer  we  pulverize  the  soil,  the  more  surface  we  expose  to 
its  influence.  As  Mr.  Osgood  told  us,  the  interior  of  a  stone  could 
furnish  no  food  to  a  plant,  but  if  finely  pulverized  might  make  a  very 
fertile  soil.  By  admitting  air  to  dissolve  the  minerals  we  improve  the 
mechanical  texture  of  the  soil,  render  it  easier  to  be  worked,  and  pre- 
vent it  from  packing  and  running  together;  the  baking  or  crusting 
over  of  the  surface  would  be  prevented.    This  is  causec 
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evaporation  of  water  in  the  ground,  which  would  not  be  so  great  in 
deep  as  in  shallow  plowing.  It  deepens  the  soil  by  the  decay  of  roots 
which  draw  up  materials  irom  below,  rendering  the  subsoil  and  sur- 
face more  alike,  so  that  finally  we  can  turn  the  bottom  on  top  without 
any  injurious  efiect  Mr.  Quincy  told  us  that  where  they  plowed 
deep  last  spring,  and  throwed  the  subsoil  up,  they  raised  no  better 
com,  and  perhaps  not  as  good  as  others  who  plowed  shallow. 
It  was  turned  up  cold  and  sour,  and  com  immediately  planted  on  it. 
No  wonder  they  did  not  astonish  the  natives.  The  warming  influence 
of  the  sun,  and.the  action  of  the  atmosphere  had  not  yet  had  time  to 
exert  their  good  effects  ;  but  wait,  time  will  tell,  and  if  its  good  effects 
are  not  visible  on  that  field  for  years,  then  I'll  admit  that  my  philoso- 
phy is  not  worth  much.  By  deep  plowing,  like  under-draining,  we 
are  enabled  to  work  earlier  in  the  spring,  and  sooner  after  rains,  be- 
cause the  water  passes  into  the  ground  instead  of  laying  on  the  sur- 
face  to  be  taken  up  by  the  slow  process  of  evaporation. 

For  the  same  reason  the  freezing  or  throwing  out  of  gtain  in  the 
winter  would  be  prevented.  The  water  remaining  on  the  surface  is 
frozen  and  expands,  the  particles  assuming  an  upright  position,  caus- 
ing the  ground  to  look  like  a  honeycomb,  and  the  roots  are  pushed 
entirely  out  of  the  soil.  When  it  thaws  again,  the  little  dirt  left  on 
the  roots  runs  off  leaving  them  bare;  when  it  freezes  again  they  are 
killed.  This  is  in  a  great  measure  prevented  by  drilling  in  wheat,  for 
the  little  ridges  left  between  the  rows  run  down  on  the  roots  and  keep 
them  covered. 

The  subsoil  often  contains  matters  which  are  deficient  in  the  sur- 
face soil.    By  deep  plowing  these  are  rendered  available. 

Op  lands  that  are  very  wet,  I  believe  that  it  is  not  generally  con- 
sidered best  to  subsoil  until  it  has  been  thoroughly  under-drained; 
but  on  all  that  are  sufficiently  dry,  and  have  a  clay  subsoil,  it  is  al- 
wayjs  recommended.  For  this  reason  I  think  it  just  the  thing  peedful 
for  our  section.  If  plants  will  grow  better  in  a  soil  six  inches  deep 
than  in  one  three,  there  is  no  reason  why  they  will  not  be  benefited 
in  proportion  by  going  still  deeper.  Many  people  suppose  the  roots 
of  plants  to  grow  just  upon  the  surface ;  but  it  has  been  proven  that 
the  roots  of  corn  travel  more  than  two  feet,  and  the  roots  of  wheat 
have  been  traced  even  seven  feet  deep.  The  onion,  that  grows  best 
with  the  bulb  entirely  out  of  the  ground,  sends  its  rootlets  down 
eighteen  inches  in  search  of  food,  when  properly  cultivated.  The 
parsnip  has  been  known  to  grow  to  the  depth  two  and  half  feet 
when  if  at  the  depth  of  eight  or  ten  inches  it  meets  with  a  cool,  hard 
pan,  its  growth  will  be  arrested  or  its  form  injured. 

We  all  know  that  a  garden  soil  of  two  feet  is  better  than  the  field 
soil,  and  it  is  certain  that  with  proper  cultivation  we  may  make  a 
garden  of  the  field,  doubling  its  value  in  case  of  cultivation,  security 
against  drouths,  productiveness  and  profit.    The  character  of  JtJW(§P^ 
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soil  wUl  be  much  improved  the  first  year,  and  in  time,  will  become 
equal  to  the  surface  soil. 

The  subsoil  plow  has  ceased  to  be  a  curiosity.  It  is  coming  into 
general  use ;  and  as  some  one  says,  "the  man  who  objects  to  its  use  may 
be  classed  with  him  who  shells  his  corn  on  a  shovel  over  a  half  bushel, 
instead  of  using  an  improved  sheller,  or  who  reaps  his  grain  with  a 
sickle  rather  than  with  a  Kirby  Harvester,  which  make  him  do  more 
in  one  day,  than  ia  the  good  old  way  in  a  week." 


RESOURCES  AND  INTERESTS  OF  THE  WEST,— FROM  MEXICO 
TO  BRITISH  AMERICA. 

BY  AMERICA. 

Now  that  the  election  has  passed  may  it  not  be  well  for  us  to  take 
a  "  look  ahead,"  and,  as  fast  as  possible,  develop  the  resources  and  in- 
terest of  our  country.  With  this  object  in  view  let  us  divest  our 
robes  of  selfishness  and  prejudice  and  look  for  facts,  and  if  discovered, 
act  upon  them  as  rational  beings.  Let  all  sectional  feelings  be  buried 
as  of  the  dead  past — it  is  a  living,  well  considered  future  in  which  we 
are  now  deeply  interested. 

First,  let  us  look  at  Texas.  The  lower  counties  of  Texas,  or  south 
of  the  Nueces  river,  are  nearly  valueless  for  any  purpose,  for  various 
reasons.  The  entire  country  west  of  a  parallel  of  longitude  93°,  em- 
bracing Texas,  Arizona,  and  New  Mexico,  are  subject  to  long-contin- 
ued and  excessive  drouths.  The  careful  observer  will  have  noticed 
that  Kansas,  Nebraska,  and  those  new  States  still  west  of  them,  are 
also  liable  to  the  same  difficulty.  During  these  drouths  the  grass  not 
only  sufiers,  but  all  the  lakes,  lagoons,  and  streams  become  so  brack- 
ish or  salt  that  stock  of  all  kinds  refuse  to  drink  at  them,  and  perish 
for  want  of  water.  With  here  and  there  an  exception,  the  entire  stock 
of  the  country  near  the  Rio  Grande  river  have  to  be  watered  at  wells. 
Gen.  Taylor,  on  his  march  from  Corpus  Christi  to  the  Rio  Grande,  was 
obliged  to  dig  wells  each  day  to  supply  his  army  with  water ;  they 
are  at  this  time  in  very  good  repair;  they  are  from  twelve  to 
twenty  feet  deep,  and  from  twelve  to  twenty-four  feet  in 
diameter;  they  require  no  walling  up;  but  one  of  the  wells  in 
a  distance  of  a  hundred  add  fifty  miles  is  palatable ;  it  is  known  as 
the  **  Sweet  Well ;"  all  others  are  so  brackish  as  to  be  very  disgust- 
ing, but  can  be  used.  The  traveler  fills  his  water  cask  or  flask  at  the 
Sweet  Well ;  if  traveling  by  team,  two  or  three  days'  supply  are 
usually  taken.  Sometimes  heavy  rains  occur ;  man  and  beast  then 
rejoice,  for  it  renders  all  streams  of  water  palatable  lor  a  few  days. 
Not  a  foot  of  soil  is  cultivated  in  all  this  region ;  and  more  than  ha^'^ 
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the  country  is  a  dense  thicket  of  several  varieties  of  prickly  pear, 
and  cactus  of  various  sorts,  irom  three  to  thirty  feet  high,  interwoven 
with  the  chaparral  thorn  bush,  which  sometimes  attains  a  height  of 
six  or  eight  feet.  Little  prairies  are  numerous,  in  area  from  one  to 
ten,  twenty,  or  more  acres,  connected  with  each  other  by  foot  or  cat- 
tle paths,  all  of  which  the  Mexican  understands  as  well  as  the  mariner 
does  the  channel  among  the  islands  oflf  New  York.  Many,  no  doubt, 
recollect  how  the  Mexicans  would  rush  out  from  these  enclosures 
upon  Taylor's  army.  The  road  he  cut  through  this  wild  country  in 
many  places  is  not  over  ten  feet  wide*  It  is  now  the  mainly  traveled 
road  from  Corpus  Christi,  in  Texas,  to  Matamoras  and  Monterey,  in 
Mexico. 

Another  reason  why  the  country  is  so  worthless,  is  from  the  ex- 
cessive grazing,  the  grass  being  entirely  destroyed.  The  traveler  will 
not  find  a  blade  of  our  northern  grasses  south  of  the  Arkansas  river 
and  west  of  longitude  90°— it  can  not  live.  The  bottom  lands  of  the 
San  Antonio,  Guadalupe,  and  Colorado  rivers  produce  good  corn  and 
cotton — if  it  only  rains.  In  this  belt  of  country  large  stocks  of  cat- 
tle, horses,  and  sheep  subsist,  nothwithstanding  the  great  lack  of  wa- 
ter at  times.  Very  little  land  is  cultivated  in  the  intervals  between 
these  rains.  At  San  Antonio  City  they  irrigate,  and  get  excellent 
crops.  It  is  in  this  belt  that  Kendall  has  his  sheep  ranch.  The  Ger- 
mans in  Newbraunfels,  Comal  county,  are  more  successful  in  cultivat- 
ing the  soil  in  this  belt  than  any  other  class  of  people.  It  is  not 
adapted  to  agriculture  by  any  means. 

From  the  Colorado  river  to  the  Brazos  river  the  soil  is  very  rich, 
but  the  drouth  is  too  severe  for  successful  cultivation.  The  distance 
from  Austin  to  Waco  is  one  hundred  miles.  For  Southern  towns  they 
are  places  of  considerable  business ;  there  is  no  town  of  any  impor- 
tance intervening.  Austin  is  on  the  north  back  of  the  Colorado,  and 
Waco  on  the  south  bank  of  the  Brazos.  Hundreds  of  thousands  of 
cattle  once  grazed  between  these  rivers,  but  the  grass  gaye  way  from 
the  constant  pasturage  of  summer  and  winter,  and  it  is  now  one  in- 
terminable sea  of  weeds,  and  the  mass  of  stock  has  ^^  gone  west"  to 
**  eat  out"  another  section,  and  then  "  go  west"  again. 

The  prairie  lands  north  of  the  Brazos  river  are  well  adapted  to 
wheat,  and  seldom  fail  to  remunerate  the  farmer  well  for  his  labor. — 
Wheat  grown  upon  these  prairies  weighs  63  to  65  pounds  to  the 
bushel ;  the  quality  is  unequaled  in  any  part  of  the  world. 

The  bottom  lands  of  the  Brazos,  Trinity,  and  Ked  rivers  can  beat 
the  world  in  corn  and  cotton.  The  prairie  soil  north  of  the  Brazos  to 
Red  river  is  exceedingly  rich.  It  is  formed  from  the  disintegration 
of  the  chalk  rock  which  underlies  it 

Eastern  Texas  is  a  timbered  country — "piny  wood" — with  a  poor, 
sandy  soil,  for  the  most  part  The  bottom  lands  of  all  the  rivers  and 
small  streams  produce  com,  cotton,  and  the  sugar  cane  in  wonderful 
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qnantities;  and  some  of  the  interval  lands  are  cultivated  success* 

fully. 

There  is  a  belt  of  most  magnificent  pine  land  lying  in  Eastern 
Texas  and  West  Louisiana.  Millions  of  feet  of  logs  perish  yearly  for 
want  of  mills  to  cut  them  up  and^acilities  tor  marketing. 

Elis  county  has  more  good  acres  of  land  than  any  other  county  in 
the  State ;  every  foot  of  it  is  good  wheat  land,  and  yet  not  one-twen- 
tieth of  it  is  cultivated. 

What  Texas  wants  is  railroads  to  market  her  products  of  cattle, 
horses,  sheep,  goats,  swine,  wheat,  corn,  sugar  and  pine  lumber.  With 
the  Massachusetts  system  of  railroads  to  develop  the  wealth  of  the 
soil,  that  portion  of  country,  say  from  the  Brazos  to  the  Red  river  and 
east  of  the  Cross  Timbers,  would  soon  rival  any  other  section  of  our 
country  of  equal  extent.  Northern  farmers  and  railroads  alone  can 
doit. 

Our  description  of  Texas  is  designed  to  apply  mainly  to  that  por- 
ti9n  of  country  lying  east  of  the  Cross  Timbers  and  south  of  the  river 
Neuces. 

We  regard  Grayson,  Farrin,  Dallas  and  Elis  the  best  four  counties 
in  the  State  for  wheat.  For  stock  raising  one  should  go  west  of  the 
Cross  Timbers. 


occupy  a  section  of  country  lying  directlv  north  of  Texas  and  south 
of  Kansas.  The  geological  structure  changes  materially  the  moment 
you  cross  Red  river,  and  with  it  the  character  of  the  soil.  It  is  much 
less  fertile,  and  is  well  supplied  with  timber.  It  is  a  desirable  coun- 
try, and  the  white  man  will  soon  crowd  the  poor  Indian  further  west. 

During  our  travels  in  that  country,  we  found  many  of  the  so-called 
Indians  intelligent,  and  possessed  of  large  stocks  of  cattle  and  hor- 
ses, and  in  many  instances  well  cultivated  fields.  This  was  especially 
80  among  the  Cherokees. 

We  were  there  in  the  autumn  of  1859,  and  were  delighted  with 
much  of  the  country.  The  scenery,  in  many  instances,  was  simple, 
beautiful,  but  often  grand  and  gorgeous.    Passing  north  we  enter 

KANSAS. 

Of  all  the  prairie  States,  we  regard  this  as  the  most  beautiful  in 
point  of  landscape.  Its  soil  is  very  rich  and  fertile,  if  it  rains  suflBL- 
ciently  to  mature  crops ;  but  it  is  in  the  line  of  tiie  dry  mountain 
winds  of  the  south  and  west,  and  must  necessarily  be  subject  to  se- 
vere drouths.  This  remark  will  apply  to  all  of  those  new  Western 
States.  Success  in  agriculture  in  some  of  them  will  depend  almost 
wholly  upon  irrigation.  Comparatively  few  of  our  people  seem  to  be 
aware  of  this  fact 
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of  all  the  Western  States,  now  offers  to  the  emigrant  (in  our  opinion) 
the  greatest  inducements  for  settlement.  Her  climate  is  mild,  the  soil 
exceedingly  fertile,  and  produces  well — a  greater  variety  of  crops  than 
any  other  State  in  the  Union.  Its  water  courses  are  of  immense  value 
to  her  navigation  and  manufactures.  Her  immense  mineral  resources 
added  must  soon  attract  capital,  if  her  people  see  their  best  interest 
and  unite  as  one  to  encourage  the  greatest  possible  diversity  of  em- 
ployment and  interest. 

The  West  has  too  long  already  confined  her  main  efforts  to  agri- 
culture. As  a  nation,  we  have  hardly  entered  upon  the  high  road  of 
individual  and  national  prosperity.  Missouri  must  wake  up  and  se- 
cure to  herself  the  grand  inland  Centre.  Place  one  point  of  the  di- 
viders in  the  city  of  St.  Louis  and  stretch  the  other  point  across  the 
map  to  the  northwest  corner  of  Michigan^  or  to  the  extreme  west  point 
of  Lake  Superior^  and  strike  a  circle^  and  you  have  the  exact  centre  of 
the  world! --not  as  it  now  is,  but  as  it  is  to  he.  England,  Boston,  New 
York  and  Chicago,  and  perhaps  a  host  of  other  places  where  there  is 
room  to  build  a  city,  will  no  doubt  dispute  this ;  let  them  do  so,  it  will 
not  change  the  matter;  thoy  will  still  remain  of  great  importance,  but 
their  relation  to  the  grand  whole  will  be  changed..  The  present  gen- 
eration at  the  West  may  not  wake  up  to  this  importafat  fact,  but  there 
is  a  generation  to  come  that  will,  just  as  sure  as  the  States  remain 
united;  let  us  forget  slavery,  secession,  and  all  sectional  feeling,  and 
look  to  the  interest  of  the  nation  as  a  unit.  The  writer  is  crazy,  says 
one ;  very  well,  that  has  been  the  case  with  others.  Had  not  Dewitt 
Clinton  and  Fulton  been  crazy  iu  their  day,  the  West  would  have 
been  to-day  the  home  of  the  Indian  and  the  buffalo.  Let  me  say,  my 
dear  sir,  there  is  not  another  section  of  country  on  this  earth,  of  equal 
extent,  where  all  the  elements  of  national  greatness  are  to  be  found 
as  they  are  here.  Four  of  the  States  within  this  circle  can  feed  and 
clothe  a  larger  population  than  twice  that  amount  of  territory  in  any 
part  of  the  old  world,  with  less  labor.  Missouri  and  Illinois  must  be 
the  grand  centre ;  St  Louis  must  become  the  first  city  in  the  Union, 
and  Chicago  the  second.  Their  ultimate  Union  under  one  city  gov- 
ernment may  sometime  depend  upon  the  consent  of  Peru  and  Lasalle. 
Boston,  New  York  and  other  Atlantic  villages  must,  in  time,  go  West 
to  trade,  when,  as  now,  the  West  goes  East. 

Does  any  one  suppose  the  West  is  always  to  be  merely  a  produc- 
ing country,  when  she  has  more  and  better  facilities  for  manufactures 
than  any  other  part  of  the  wide  world  ? 

HOME  MANUFACTURES  AlO)  DIVERSITT  OF  INTERESTS 

are  what  produce  national  independence  and  wealth.  Let  the  farmer 
and  mechanic  exchange  their  less  valuable  products  for  their  family 
support,  and  sell  their  staple  products  for  cash,  and  invest  it  in  manu- 
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factnres,  or  leave  it  on  good  security  at  a  moderate  interest,  and  they 
need  never  fear  hard  times  or  want.  Home  manufacture  at  the  West 
is  what  the  farmer  wants  to  secure, a  certain^  safe  and  nearly  uniform 
market  We  mu8tj  and,  sooner  or  later,  wiU  have  it ;  this  done,  and 
we  shall  have  but  little  complaint  of  railroad  monopolies.  The  time 
may  not  be  distant  when  we  shall  have  a  dozen  double-track  railroads 
to  the  Pacific  coast ;  but  free  trade  will  not  do  it ;  the  West  is  not  the 
country  to  cry  free  trade ;  the  time  is  not  distant  when  she,  of  all 
other  sections,  will  go  for  keeping  our  gold  at  home  and  sending 
manufactures  to  foreign  ports. 

One  of  the  great  wants  of  the  West  is  a  market  for  her  products 
that  does  not  lie  so  far  from  her  as  to  require  long  lines  of  transport- 
ation, and  two  or  three  ^'middle  men,''  or  commissions.  This  want  can 
be  supplied  only  by  manufactures  at  home.  It  is  surprising  that  all 
do  not  see  the  folly  of  sending  our  farm  products  hundreds  of  miles 
to  be  consumed,  when  it  would  be  better  to  send  for  the  eonaumer^ 
and  let  him  become  a  citizen  of  the  West 

Home  manufactures  are  the  main  anchor,  the  bulwark,  of  national 
independence.  The  nearer  we  can  produce  all  the  necessaries  of  life, 
the  ipore  independent  we  are. 

What  a  deplorable  condition  the  people  of  the  Southern  States 
were  in  during  the  years  of  war  and  blockade^  for  want  of  manufactur- 
ers of  such  goods  as  all  required.  They  could  not  properly  arm  or 
clothe  their  army,  and  much  less  their  people.  The  policy  had  ever 
been,  "  cotton  must  be  king,'*  and  all  other  interests  must  be  second- 
ary, and  manufactures  entirely  out  of  the  question.  She  was  led  to 
believe  that  free  trade  was  for  her  interest.  One  great  cause  of  her 
failure  was  that  lack  of  independence  which  the  mechanic  arts  al* 
ways  bring  to  a  nation. 

Free  trade  is  one  of  the  wildest  suicidal  delusions  that  could  pos- 
sibly curse  this  nation.  If  it  were  possible  to  adopt  it,  the  result 
would  be  to  paralyze  every  branch  of  industry^  and  beggar  the  na- 
tion. The  idea  of  free  trade  carries  with  it  the  presumption  that  the 
only  great  interest  the  West  can  build  up  is  agriculture,  when  she 
has  more  and  better  facilities  for  manufactures  than  any  other  part  of 
the  earth.  She  can  feed  a  more  densely  populated  country  than  any 
other  part  of  the  world. 

All  the  elements  of  national  wealth  are  here.  We  need  not  im- 
port a  dollar's  worth  of  goods  from  other  nations,  beyond  what  they 
would  exchange  for  our  raw  material  and  manufactured  goods,  where- 
as now  we  imi)ort  more  than  we  export,  or,  in  other  words,  we  buy 
more  than  we  sell,  or,  as  the  farmer  would  say,  we  do  not  raise  (or 
grow)  enough  to  pay  for  what  we  buy. 

Do  the  mass  of  the  people  understand  this  question  of  Free  Trade, 
of  TariflF,  of  Manufactures?  If  they  do  they  must  see  that  there  is  but 
one  way  to  pay  our  debts  and  support  the  (family)  government,  and 
that  is  to  take  it  out  of  the  earth.    Statesmen,  financiers,  are  per- 
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plexed  over  this  snbject  We  all  want  specie  payments,  and  yet  go 
to  Europe  for  more  goods  each  year  than  we  can  pay  for.  The  result 
is,  our  national  bonds  go  to  Europe  by  millions  each  month,  and  our 
gold  and  silver  are  drawn  from  us  to  the  last  dollar.  Let  the  West 
wake  up  to  her  best  interests.  Let  her,  in  every  way,  encourage  the 
manufacturer  to  come  to  the  West.  We  will  feed  his  operators  and 
him  at  a  less  cost  than  we  can  while  he  remains  East  We  will  fur- 
nish him  with  breadstuff  and  wool  without  a  commission  merchant 
to  handle  them  for  him.  Our  merchants  will  sell  his  goods  and  save 
to  the  people  who  consume  them  the  cost  ot  transporting  them  a 
thousand  or  more  miles.  We  will  save  our  gold  and  silver  at  home  to 
pay  off  our  bonds  and  greenbacks.  We  will,  in  a  few  years,  be  able 
to  export  manufactured  goods  in  place  of  money  to  purchase  such 
articles  as  we  can  not  produce  at  home.  This  will  not  be  done  by 
cheapening  labor  on  the  farm  or  in  the  work  shop,  but  by  the  saving 
of  unnecessary  cost. 

Let  the  West  resolve  to  manufacture  for  herself  and  the  capital 
of  the  East  would  not  only  come '  West  but  it  would  remain  here ; 
whereas,  now  the  cash  is  sent  out  to  purchase  our  wheat,  corn,  pork, 
beef  and  wool;  the  farmer  pays  it  into  the  hands  of  the  merchant  and 
he  pay 9  it  hack  into  the  hands  of  the  Eastern  man,  and  there  it'miist 
remain  until  our  "next  crop"  requires  moving  East  So  it  has  been, 
and  ever  will  be,  unless  we  go  in  for  making  our  own  cloth,  boots  and 
shoes,  hats  and  caps,  clocks  and  watches,  pins,  hooks  and  eyes,  but- 
tons and  jewsharps,  cordage  and  fish  hooks.  Had  we  a  thousand 
banks  in  addition  to  what  we  have  now,  they  could  not  keep  the 
money  here ;  for  it  is  the  manufacturing  and  not  the  banking  interest 
that  draws  it  East 

Diversity  of  employment  is  what  keeps'up  the  wages  of  the  labor- 
ing man.  Build  no  more  railroads,  and  what  a  multitude  of  laborers 
would  be  thrown  upon  the  farm  for  employment  The  effect  would 
be,  first,  to  cheapen  farm  labor,  and  next,  to  cheapen  the  products  of 
the  farm,  as  the  quantity  would  be  greatly  increased;  whereas,  if  we 
had  our  thousands  of  workshops,  our  millions  of  spindles,  the  labor 
would  be  absorbed  by  farm  and  shop,  thus  supporting  all  branches 
of  industry,  and  neither  suffering  by  a  sudden  influx  of  labor. 

Why  is  it  that  New  England  is  so  much  more  prosperous  than  any 
other  part  of  our  country?  Her  soil  is  poor,  her  winters  long,  and 
the  cost  of  her  breadstuff's  much  greater  than  here  at  the  West.  It  is 
because  she  furnishes  profitable  employment  for  every  one  who  will 
work.  The  farm  hand  hires  to  the  farmer  for  six  months,  works  his 
time,  and  goes  into  the  shop  for  the  next  six.  The  farmer's  sons  go 
there  also,  while  the  proprietor  of  the  farm  cares  for  his  stock  of  cat- 
tle and  shop  through  the  winter,  prepares-  the  wood  for  the  year,  pays 
off  his  debts  and  invests  the  net  proceeds  of  the  farm  in  manufactur- 
ing stock  that  pays  its  eight  to  twelve  per  cent  dividend  and  gives 
employment  to  his  family,  and  consumes  every  bushel  of  gra±D|  every 
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pound  of  meat,  every  dozen  of  chickens  and  eggs,  all  his  wool  and 
dairy  products,  liis  spare  wood,  and  garden,  and  other  products  that 
find  no  market  here  at  the  West.  This  is  why  prosperity  dwells 
among  the  hills  and  rocks  of  New  England.  Massachusetts  alone 
employs  146,268  of  her  male  population  in  the  mechanic  arts,  while 
Illinois  the  empire  State  of  the  West,  employs  only  22,489  of  her  male 
population  in  her  mechanic  industry.  Massachusetts  has  1,231,066 
inhabitants ;  Illinois Tias  1,711,951.  The  six  New  England  States  have 
323,434  males  employed  in  mechanic  arts.  Six  Western  States,  Illi- 
nois, Indiana.  Wisconsin,  Iowa,  Minnesota,  and  Michigan,  have  only 
69,665  employed  in  like  manner.  No  wonder  we  go  East  to  be  clothed; 
no  \%  onder  money  commands  ten  per  cent.  West,  while  it  goes  begging 
at  four  or  five  per  cent,  at  the  East. 

The  average  rate  of  farm  wages  per  month  in  Massachusetts  is 
$38  94 ;  Illinois  $28  54 ;  in  Missouri  $26  75. 

These  figures  are  taken  from  Congressional  reports. 

The  writer  of  this  article  has  no  sectional  feeling  to  bias  him — 
his  whole  country  is  alike  in  interest  to  him;  no  section  no  interest, 
that  has  the  good  of  the  nation  at  heart  but  he  would  assist  or  defend. 
The  interest  of  the  nation  should  be  like  that  of  a  family — all  of  its 
legitimate  pursuits,  interests,  and  aims  should  be  one.  In  its  deal, 
honesf,  frugal,  just;  its  great  aim  as  a  nation^  independence. 
To  secure  this  to  the  nation  will  also  carry  With  it  individual  pros- 
perity, contentment  and  happiness.  The  commercial  and  financial 
policy  should  be  fixed.  By  this  I  mean,  so  arranged  that  all  may  en- 
gage in  the  various  pursuits  of  life  without  fear  of  a  political  party 
change  that  may  result  in  disastrous  changes  of  policy.  That  policy 
should  be,  first,  a  determination  to  render  the  nation,  as  far  as  possi- 
ble, independent  of  all  foreign  nations,  by  encouraging,  as  far  as  pos- 
sible, a  diversity  of  pursuits  in  business  or  employment.  Next,  our 
currency  should  be  of  uniform  value  and  equal  in  quantity  t^  the  ab- 
solute, healthy  necessities  of  the  country.  Our  General  and  State 
Governments  should  encourage  immigration  in  order  to  more  fully 
develop  the  resources  of  our  country,  and  to  render  the  products  of 
the  soil  more  valuable,  by  inciting  the  mechanic  and  artisan  of  the 
old  world  to  accompany  the  agriculturist  to  this  our  happy  land. 

The  writer  of  this  article  has  spent  much  of  his  time  for  forty 
years  in  traveling  in  America — in  Canada,  Mexico,  and  the  United 
States.  He  has  noticed,  with  great  care,  the  habits,  customs,  intelli- 
^gence,  and  prosperity  of  the  different  sections.  To  so  state  the  re- 
sults of  his  observations  as  not  to  ofiend  is  no  easy  task ;  and  yet  not 
to  do  this  we  should  fail  in  our  object. 

We  are  therefore  compelled  to  say  that  we  have  found  a  greater 
degree  of  general  prosperity  diffused  among  all  classes  in  Massachu- 
setts than  in  any  other  State  or  country.  Now,  if  this  is  so,  should 
we  be  jealous  of  her?  Or  should  we  emulate  her — seek  to  place  our 
particular  State,  that  we  so  much  love,  above  her— not  by  pulling  her 
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down,  but  by  going  vp  ourselves  ?  To  disgrace  our  neighbor  does 
not  elevate  ourself  in  the  eyes  of  the  inpartial  judge ;  but  on  the 
other  hand  renders  our  defects  the  more  reprehensible. 

We  now  come  to  inquire  why  she  eiy oys  that  wonderful  degree  of 
prosperity.  We  believe,  first  of  all,  it  is  no  little  owing  to  her  long- 
ago  fixed  State  policy:  her  early  stand  in  favor  of  free  schools,  that 
rich  and  poor  alike  should  have  the  advantages  of  education.  Edu- 
cation is  power,  not  only  to  the  individual,  but  to  the  State — the 
nation.  It  also  became  her  policy  to  furnish  profitable  employment 
for  all. 

In  her  early  history  she  was  no  more  prosperous  than  any  other 
agricultural  country.  Her  people  suffered  for  the  want  of  many  of 
the  comforts  and  conveniences  of  life ;  her  agricultural  products, 
beyond  her  own  immediate  wants  found  no  market  The  mother 
country  (England)  would  not  take  them,  or  any  other  country. 

Under  the  pressure  of  our  national  and  her  State  debt  at  the  close 
of  the  war  of  1815,  the  poverty  and  bankruptcy  of  her  people,  she 
turned  her  attention  to  manufactures.  A  part  of  her  people  left  the 
harvest  field  for  other  employment,  thereby  becoming  consumers  of 
breadstufis  in  place  of  producers.  This  wise  change  gave  a  market 
for  all  of  her  field  and  garden  products.  She  soon  supplied  her  own 
people  largely  with  goods  of  various  kinds  manufactured  among 
them ;  this  gave  an  impetus  to  agriculture  heretofore  unknown.  Vil- 
lages sprang  up  along  her  brooks  (creeks)  and  rivers;  soon  the  farmer 
could  not  supply  the  mechanic  with  all  the  food  he  required ;  and 
New  York  found  a  market  for  a  part  of  her  surplus  farm  products  in 
Massachusetts,  and  in  turn  the  mechanic  found  a  market  in  New  York 
for  many  of  his  wares. 

New  York  caught  the  idea,  and  the  immortal  Clinton  projected 
and  forced  the  Erie  Canal  into  existence,  which  opened  up  this,  our, 
of  all  others,  great  country,  yet  to  be  the  centre  of  manufactures  and 
wealth. 

But  to  return  to  Massachusetts :  there  all,  as  we  have  said,  find 
profitable  employment — summer  and  winter.  Her  people  are  alike 
agricultural  and  mechanical.  The  child  and  the  adult  find  work. 
The  small  boy  stitches  on  the  strap  of  our  boot,  the  larger  one  the 
counter,  while  the  father  or  older  brother  puts  on  the  bottom.  The 
girls  braid  our  hats  (shame  on  our  Western  girls — every  store  in  the 
State  should  be  supplied  with  our  summer  hats  by  them),  card,  spin, 
weave  and  print  our  calicos,  make  our  pins,  hooks  and  eyes,  braid  our 
dress  braids  and  whipa^  all  by  machinery.  It  is  this  diversity  of  em- 
ployment that  furnishes  a  sure  market  for  all  the  farm  products  of 
Massachusetts,  and  renders  her  prosperous  above  her  sister  States. 
As  strange  as  it  may  seem,  her  sister  State,  Connecticut,  only  woke 
up  to  the  importance  of  adopting  the  policy  of  Massachusetts  so  re- 
cently as  18G4.  In  June  or  July  of  that  year  she  passed  whatis  known 
as  a  General  Flowage  Bill,  with  the  avowed  design  of  giving  en- 
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oouragement  to  home  industry  in  a  more  extended  field — the  me- 
chanic  arts. 

Ehode  Island  furnishes  employment  to  more  people  than  any 
other  section  of  our  country  of  equal  territory. 

Missouri  should  employ  State  agents,  whose  business  it  shall  be 
to  furnish  strictly  truthful  information,  by  maps  and  statistics,  as  to 
resources  of  her  soil  and  mines,  and  her  wants  in  manufacture.  Let 
those  who  own  water  power  improve,  or  dispose  of  it  on  more  than 
liberal  terms,  lay  out  and  build  up  villages,  not  by  high  prices  of  lots, 
but  by  encouraging  the  mechanic.  Missouri  is  behind  her  sister 
States  in  some  respects.  She  need  not  be.  As  we  have  before  said, 
she  has  more  natural  advantages  than  any  other  portion  of  equal  size 
of  this  earth — but  she  must  wake  up. 

Governor  Merrill,  of  Iowa,  estimates  that  the  products  of  that 
State  will  reach,  in  1870,  35,000,000  bushels  of  wheat  and  124,000,000 
bushels  of  corn.  What  says  the  Governor  of  Missouri  ?  Remember, 
Iowa  is  a  new  State. 

Our  American  free  traders  ought  to  give  us  facts^  not  theories ; 
we  will  give  them  one  item.  They  claim  (I  believe)  England  as  a 
free  trade  nation.  In  1851  she  imported  from  the  United  States  592,583 
bushels  of  wheat,  and  1,004,783  barrels  of  flour.  In  1853  she  imported 
3,574,248  bushels  of  wheat,  and  1,378,035  barrels  of  flour.  Our  entire 
export  of  all  articles  into  Great  Britain  in  1851  amounted  in  value  to 
^95,727,753,  on  which  she  collected  a  duty  of  $24,391,252  31.  In  1863 
the  entire  export  was  $97,495,948,  on  which  she  collected  a  duty  of 
$30,619,841  70.    So  much  for  her  free  trade  with  the  United  States ! 

It  seems  that  the  experience  of  the  people  of  the  United  States 
during  the  recent  internal  war  ought  to  put  to  flight  all  free  trade 
hallucinations.  What  could  the  North  have  done  had  she  not  been  a 
manufacturing  people ;  but  dependent  upon  foreign  nations,  as  free 
trade  would  render  her,  for  manufactured  goods  ?  She  could  not  have 
armed  and  clothed  her  army,  or  built,  armed  and  manned  a  navy  which 
surpasses  that  of  any  other  nation  on  earth.  Our  government  must 
have  gone  down  but  for  her  manufactures.  Her  currency  was  the 
great  lever  power  that  put  and  kept  the  wheels  of  defense  in  motion. 
We  possessed  no  means  on  earth  to  have  sustained  ourselves  than  that 
of  home  manufactures.  Had  the  war  been  with  England  or  France, 
withotct  manufactures  of  our  own^ho^  helpless  we  should  have  been. 
The  condition  of  the  South  during  that  four  years  of  war  ought  to  be 
a  warning  to  all  nations  to  depend  upon  home  for  ail  that  home  can 
produce.  In  the  case  of  the  United  States  free  trade  must  necessarily 
reduce  the  price  of  all  farm  products,  and  the  wages  of  the  laboring 
man.    Such  a  result  would  be  inevitable. 

It  is  often  said  that  labor  and  capital  are  at  war  with  each  other. 
Is  this  statement  true?  Does  not  the  day  laborer  depend  upon  capital 
for  his  means  of  support  ?  Does  not  capital  depend  upon  the  laborer 
to  keep  itself  profitably  invested?    Were  all  laborers,  who  would 
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furnish  employment,  or  where  the  market  for  the  products  of  labor 
were  all  capitalists  ?  Where  the  labor  to  give  capital  value  ?  What 
but  capital  furnishes  the  means  to  build  our  internal  and  sea  going 
merchant  marine,  or  railroads,  and  inanufacturing  establishments; 
with  their  millions  of  dollars'  worth  of  machinery  ?  Or  what  but  cap- 
ital builds  our  beautiful  villages  and  cities  ?  But  for  the  laborer  cap* 
ital  would  be  powerless  for  all  these— so  many  evidences  of  personal 
wealth  and  national  strength  and  prosperity. 

First,  our  free  school  system  develops  human  beings  into  men  and 
women.  Money  is  power^  hut  education  is  a  power  subordinate  to 
nothing  short  of  impossibility.  Education  commands  money — seldom 
that  money  commands  thorough,  practical  education.  Why  is  it  the 
people  of  the  Old  World  flock  to  America  by  hundreds  of  thousands? 
Is  it  not  because  they  know  that  here  the  price  of  labor  soon  enables 
the  temperate,  industrious  man  to  acquire  a  home  of  his  own.  Our 
cheap,  fertile  lands  soon  become  the  happy  home  of  the  once  inevit- 
able landless  poor  of  Europe.  They  do  not  find  capital  their  enemy. 
Who  does  not  see  with  pride  and  amazement  the  wonderful  growth 
of  our  country?  Notwithstanding  the  immense  immigration  and 
wonderful  production  of  machinery  for  agricultural  purposes  the  price 
of  labor  has  steadily  advanced  since  1824 — as  it  was  then  about  nine 
or  ten  dollars  per  month  for  a  farm  hand,  and  never  over  one  dollar 
per  week  for  female  house  help,  while  for  the  last  ten  years  the  price 
of  farm  labor  in  manufacturing  districts  has  been  from  fifteen  to 
twenty  dollars  per  month,  and  women's  pay  has  gone  up  from  one 
dollar  per  week  to  two  and  a  half  to  three. 

Let  the  West,  like  the  East,  become  a  manufacturing  center,  as 
she  will  become  when  she  sees  her  best  interest,  and  farm  labor  and 
products  will  advance  in  price,  and  manufactured  products  will  be 
furnished  at  a  lower  figure  and  far  superior  in  quality.  Shoddy  and 
sham  will  find  np  profitable  investment  at  the  West. 

Now,  for  the  sake  of  tree  trade,  only  on  our  part,  are  the  people 
of  the  West  willing  to  sacrifice  such  a  future,  such  a  birthright  for  the 
sake  of  supporting  the  pauper  labor  of  the  old  World,  especially  as 
they  can  raise  that  labor  to  comfort  if  it  will  come  to  America  for 
employment? 

Are  the  people  of  the  West  willing  to  destroy  the  sure  n^rket 
they  now  have  in  the  Eastern  States  for  their  hundreds  of  millions  of 
farm  products  for  the  sake  of  trading  in  Europe  with  people  who  will 
not  take  en  any  terms  our  products  beyond  a  few  millions,  unless 
forced  to  do  so  by  short  crops  in  her  own  country  ? 

Free  trade  is  the  offspring  of  a  wicked  selfishness.  Let  us  illus- 
trate by  a  plain- case.  Suppose  a  family  of  ten  brothers,  they  consti- 
tute a  community ;  each  one  seeks  the  prosperity  of  the  whole.  The 
labor  of  their  hands  is  their  support.  The  homestead  is  cleared, 
fenced,  improved;  soon  the  joint  labor  produces  more  than  enough 
to  sustain  them ;  they  have  no  market  because  they  are  all  producers. 
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The  wives  of  the  ten  brothers  have  managed  to  clothe  all ;  they  have 
most  of  the  necessaries,  and  many  of  the  comforts  of  life,  but  not  the 
luxuries  of  foreign  countries.  They  discover  that  the  resources  of  the 
homestead  can  be  better  developed  by  diflFerent  members  of  the 
family  giving  their  personal,  undivided  attention  to  some  particular 
branch  of  industry;  one  manufactures  the  farm  tools,  another  family 
the  dry-goods,  another  family  manufactures  the  leather  for  shoes  and 
harness,  another  makes  them  up,  while  other  members  take  the  gold, 
silver,  copper,  iron,  and  other  minerals  from  their  created  earth  house; 
all  are  prosperous  and  happy.  The  farmer  is  patronized  by  all,  while 
each  of  the  others  receive  such  patronage  as  his  particular  branch  of 
industry  may  permit.  They  are  all  well  off,  because  they  have  looked 
lor  each  others  interest  as  the  best  interest  of  the  whole.  The  evi- 
dence of  their  real  wealth  is  the  amount  of  gold  and  silver  they  possess^ 
ior  it  is  these  two  metals  that  measure  all  values.  It  is  a  family  heri- 
tage, a  national  right  to  possess.  He  that  seeks  to  appropriate  it  to 
his  individual  interest,  sacrificing  thereby  the  interest  of  the  brother- 
hood, has  committed  a  wrong,  a  crime. 

The  free  trader  tells  the  farmer  of  this  brotherhood  he  can  pur- 
chase his  wares  of  another  brotherhood  across  the  water  for  less 
money  than  he  can  of  his  brothers  at  home.  He  listens  to  the  delu- 
sion. It  is  true,  apparently;  but  his  friends  (?)  across  the  water  will 
take  only  a  limited  amount  of  his  farm  products  in  payment  of  his 
purchase,  the  balance  draws  his  last  gold  dollar  from  him,  and  yet  his 
debt  is  not  canceled.  In  vain  he  proffers  his  farm  products  in  pay- 
ment ;  but  no,  his  friend  can  get  his  subsistence  from  the  Baltic  sea 
at  a  low  figure,  as  labor  there  is  poorly  paid.  .  He  ships  his  products 
to  the  door  of  his  farmer  brethren,  thinking  to  find  a  home  market, 
but  no,  he  finds  when  too  late,  the  shop  shut  up,  and  the  once  manu- 
facturer now  driven  to  the  farm,  again  a  producer  as  he  was  in  1816. 
Low  wages,  low  prices,  no  sure  market,  and  final  bankruptcy  and  re- 
pudiation takes  the  place  of  prosperity. 

The  history  of  this  family  would  be  the  history  of  our  nation  if 
free  traders  could  have  their  way. 

Already,  thank  God,  the  suffering  of  "our  Southern  sisters''  dur- 
ing the  war  has  shown  them  the  fallacy  of  their  free  trade,  anti-man- 
ufacture, king-cotton-policy,  and  factories  are  springing  up  among 
them.  They  are  diversifying  interest  and  labor  as  fast  as  possible, 
thereby  securing  prosperity  to  all,  and  a  lasting  peace.  Xet  every 
State  seek  to  establish  manufactures  if  she  would  secure  prosperity  to 
her  people. 

Properly  fostered,  our  own  country  can  produce  all  the  gold  and 
silver,  all  the  iron  and  copper,  all  the  rice  and  8uga;r,  all  the  cotton 
and  wool  required.  Texas  alone  can  furnish  all  our  coarse  wool.  She 
can  never  succeed  in  growing  fine  wool.  The  scab  of  fine  wool  sheep 
settles  that  question.  Her  best  interest  lies  in  wool  and  wheat,  un- 
A  R— 7 
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less  she  can  export  her  cattle.  The  Northern  States  can  produce  all 
the  fine  wool  we  require.  The  States  of  Kentucky  and  Missouri  all 
the  hemp.  And  the  importation  of  jute  should  be  so  taxed  by  tariff 
that  flax  may  take  its  place.  Can  not  the  farmer  see  that  already  the 
soil  is  giving  way  to  the  constant  cropping  by  com  ?  It  is  com,  com, 
with  him.  Let  him  petition  Congress  for  a  tariff  that  will  protect  all 
branches  of  industry.  Let  him  pray  without  ceasing  for  manufactur- 
ing Tillages  and  cities  all  over  the  land.  Let  him  raise  horses,  cattle, 
sheep,  and  swine,  and  thereby  keep  up  the  fertility  of  the  soil.  Let 
him  raise  corn  and  other  grain.  Let  him  raise  flax  and  the  sugar  beet, 
and  find  a  market  for  all,  as  he  may  if  he  will,  at  home,  in  his  own 
county,  at  fartherest  Let  him  do  this.  Let  him  banish  all  free  trade 
notions,  and  prosperity  beyond  precedent  will  be  the  inevitable  re- 
sult 

Think  not  because  the  West  has  heretofore  been  tributary  to  the 
East  she  is  always  to  be  so.  The  West  wishes  the  East  no  harm.  She 
offers  the  farmer  and  mechanic  a  home  in  the  West  just  so  soon  as 
they  can  see  it  for  their  interest  to  come  here. 

Illinois,  Indiana,  and  Wisconsin  now  have  the  lead  of  the  West  in 
manufacturing  pursuits.  Little  patriotic  Iowa  pushes  hard  after  them. 
Michigan  is  awake,  and  Missouri  is  coming.  It  is  now  left  for  Mis- 
souri to  wake  up  and  assert  her  right.  She  must  open  her  arms  to 
immigration,  forgetting  all  differences  of  opinion  that  have  heretofore 
impeded  her  progress,  make  home  safe  and  happy  to  all.  This  will  in- 
vite capital.  Her  heretofore  undeveloped  resources  will  come  to 
light ;  her  wealth  will  be  doubled  as  it  were  in  a  day;  and  as  sure  as 
"time  and  tide  waits  for  no  one,"  she  will  become  the  Empire  State  of 
the  West.  We  bid  our  sister  States  God  speed ;  progress  is  from  thi^ 
time  on  the  watchword  of  Missouri. 


SOUTH  MISSOUEI  AS  A  PEAOH  GROWING  REGION. 

BY  J.  VANCLEVB  PHILLIPS. 

The  writer,  in  1857,  bought  thirty  bushels  of  peach  stones  in  Frank- 
lin county,  Missouri,  and  shipped  them  to  his  brother  in  the  central 
part  of  New  Jersey.  This  was  done  from  the  fact  that  peach  trees 
in  New  Jersey  were  early  attacked  with  the  "yellows,"  and  in  Mis- 
souri the  trees  were  healthy,  and  the  native  fruit  of  almost  equal  size 
and  flavor  as  much  of  the  grafted  fruit  East  These  pits  were  planted 
in  a  nursery,  and  I  was  there  the  second  year  following,  when  they 
were  up  thirty  inches  high,  half  the  nursery  being  Eastern  pits.  The 
line  between  the  Eastern  and  Missouri  pits  was  distinctly  marked, 
th0  Jkiissoud  ^^ees  beinr  a  dark  healthy  greeI]^  and  trees  from  the 
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Eastern  pits  ten  inches  shorter,  and  showing  that  at  that  early  age 
they  were  affected  by  the  "yellows."  My  brother  sold  a  large  part  of 
the  trees  from  the  Missouri  pits  and  set  out  ten  acres  in  an  orchard. 

The  shipping  of  these  pits  East  and  seeing  the  trees  after  they 
had  grown,  and  knowing  the  price  of  peaches  in  New  York  and  St. 
Louis  the  last  ten  years,  as  well  as  a  study  of  the  soils  both  east  and 
west  where  peaches  are  grown,  has  given  me  a  general  knowledge  of 
the  growing  of  orchards,  and  leads  to  the  conclusion  that  Missouri 
has  great  advantages  over  New  Jersey  for  investing  labor  and  money 
in  peach  growing. 

The  remark  is  frequently  made  that  St  Louis  now  has  more 
peaches  grown  near  it  than  are  needed  to  supply  the  market  The 
same  remark  was  made  of  New  York  Oity  twenty  years  ago,  and  was 
true,  yet  it  has  been  found  east  that  the  more  peach  orchards  set  out 
and  more  peaches  produced  the  higher  the  price ;  and  the  same  re- 
marks will  hold  good  in  reference  to  St  Louis,  and  it  is  explained  in 
this  way ;  Twenty  years  ago,  when  the  amount  of  peaches  shipped  to 
New  York  was  but  a  fraction  of  what  goes  there  at  present,  the  com- 
mission men  had  not  considered  the  business  of  sufficient  importance 
to  invest  much  capital  or  energy  in  developing  it  Yet  as  the  amount 
of  peaches  increased  more  capital  was  drawn  into  the  purchase,  and 
correspondence  opened  through  all  the  New  England  States  and 
Canadas ;  and  the  amount  consumed  in  the  city  was  but  a  fraction  of 
the  amount  shipped  to  tributary  towns  and  cities.  The  development 
of  the  railroad  system  was  the  groundwork  of  this  distribution. 

Just  as  soon  as  there  are  two  or  three  hundred  large  peach  or- 
chards set  out  along  the  lines  of  the  Iron  Mountain  and  Southwest 
Pacific  railroads,  and  ten  or  twenty  car  loads  of  peaches  arrive  daily 
at  St  Louis  through  the  peach  season,  the  business  will  be  of  suffi- 
cient importance  to  attract  energy  and  capital  to  distribute  the  fruit 
The  completion  of  the  North  Missouri,  Oedar  Falls,  and  Minneapolis 
railroad  will  open  up  a  great  outlet  for  peaches,  apples,  and  grapes 
f^om  St  Louis.  Central  Iowa  is  filling  up  with  large  towns,  and  they 
will  need  and  be  able  to  pay  for  a  large  amount  of  fruit 

In  reference  to  the  soils  for  peach  trees,  I  will  say  that  I  have  ex- 
amined some  ten  counties  in  Southeast  Missouri,  and  noticed  the 
growth  of  vines,  peaches,  and  apples.  Considerable  portions  of  these 
counties  have  the  elements  in  the  soils,  altitudes,  and  other  condi- 
tions, of  first  class  fruit  lands. 

The  writer  in  1868  took  ten  barrels  of  golden  pippin  apples  from 
a  small  tree  near  Sandy  Mines,  in  Jefferson  county.  The  apples  grew 
in  clusters  and  had  weighed  the  limbs  down  so  that  they  lay  several 
feet  on  the  ground,  and  the  tree  from  a  distance  looked  like  a  weep- 
ing willow  with  its  branches  sweeping  the  ground.  The  finest  devel- 
opment of  the  natural  peach  was  seen  in  this  neighborhood. 

The  country  is  silurian  limestone  interstratified  with  sandstones, 
and  the  soils  formed  of  the  decomposition  of  these  rocks.    The  tim- 
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ber  is  a  rather  small  growth  of  white  and  black  oak  on  the  ridges ;  and 
sycamore,  elm,  and  other  soft  wood  along  the  streams.  The  surface 
of  the  rock  is  uneven,  and  deep  red  clay  covers  the  ridges.  This  red 
color  is  due  to  the  oxido  of  iron.  Peaches,  grapes,  cherries,  and  other 
stone  fruit  can  not  be  grown  permanently  except  in  soils  where  they 
can  get  a  full  supply  of  oxide  of  iron  as  food  to  perfect  the  seed.  A 
lack  in  this  element  causes  defects  in  the  seed,  and  mildew  and 
blight. 

The  precise  manner  in  which  plants  get  their  supply  of  food  is 
not  fully  understood.  We  must  suppose  that  the  vital  forces  of  a 
peach  tree  are  somewhat  analogous  to  the  human  system ;  that  a  con- 
tinuous supply  of  elements  necessary  to  build  up  the  tree  is  needed, 
that  the  old  elements  are  continually  becoming  effete,  and  are  thrown 
out  through  the  various  avenues  of  the  plant  or  system,  and  are  re- 
placed by  new  elements;  that  the  thousand  little  spongiolea  or 
xnouths  of  the  roots  of  the  tree,  as  they  press  out  through  the  soil, 
cake  up  particles  of  lime,  sand,  and  the  carbonates  and  oxides  of  iron, 
and  that  these  by  the  gastric  juices  in  the  mouth  of  the  plant  are 
chymified,  or  reduced  to  such  a  condition  that  they  can  be  taken  up 
in  the  circulation  of  the  plant ;  that  they  are  carried  to  the  lungs  or 
leaves  of  the  plant,  there  brought  in  contact  with  the  oxygen  of  the 
atmosphere,  and  reduced  to  a  suitable  condition  to  be  used  to  build 
up  the  structure  of  the  plant. 

The  disputed  point  at  present  is,  whether  the  food  is  received  by 
the  spongiole  in  a  solid  form  must  first  be  reduced  to  a  solution  with 
water.  It  has  been  shown  by  pulling  the  bark  from  limbs  at  the  dif- 
ferent months  in  the  year,  that  when  pulled  the  16th  of  June  in  this 
latitude  a  perfect  new  bark  will  cover  the  place,  and  that  the  new 
bark  commences  to  grow  from  the  upper  end  of  the  limb,  showing 
that  the  food  of  the  plant  must  be  carried  irom  the  spongiole  to  the 
pores  of  the  leaves  and  returned  before  it  can  be  used  to  grow  new 
bark. 

In  the  study  of  the  fruit  capacities  of  a  district  three  things  are 
to  be  considered, — ^latitude,  altitude,  and  elements  in  the  soil.  If  the 
soil  is  rich  and  clay  deep  and  pale  colored,  the  trees  will  grow  rank, 
but  leaves  be  liable  to  blight,  and  fruit  to  mildew  and  rot 

In  New  Jersey  peach  orchards  twenty  years  ago  were  planted  in 
sandy  districts.  They  did  well  for  a  few  years,  but  the  elements  in 
the  soil  necessary  to  supply  the  tree  with  food  were  all  taken  up  in  a 
few  years  by  the  growth  of  the  trees,  and  the  orchards  died  out 

These  lands  were  in  the  south'  part  of  the  State.  The  new  red 
sandstone  extends  through  the  central  part  of  the  State,  and  overly- 
ing clay  comes  from  the  decomposition  of  this  rock.  This  district 
commenced  to  be  planted  about  twenty  years  ago,  and  the  "  peach 
fever"  among  the  farmers  carried  the  orchards  generally  through  this 


•sandstone  district,  and  it  paid  well,  yet  the  orchards  were  short  liv^d, 
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— three  bearing  years  being  the  average  life.  Through  this  sand- 
stone country  cross  ridges  of  trap  rocks. 

The  choice  peach  lands,  where  the  trees  grew  the  most  thrifty  and 
orchards  were  the  longest  lived  were  along  the  sides  of  the  low  moun- 
tains where  the  trap  rock  was  largely  decomposed,  and  had  thrown 
down  quantities  of  the  oxide  of  iron.  The  sandstone  was  highly 
charged  with  iron,  and  the  overlying  clays  also;  yet  the  covering  of 
clay  over  the  rock  was  generally  shallow  and  lean  in  elements  (lime 
and  humus)  to  sustain  the  growth  of  the  tree  for  any  considerable 
length  of  time. 

In  Illinois,  where  the  formation  is  what  is  called  "  drift,"  i.  e., 
sand,  clay,  and  pebbles,  this  being  from  twenty  to  fifty  feet  deep,  and 
coyering  large  tracts  in  the  central  part  of  the  State,  peach  trees  will 
be  short  lived. 

In  St.  Louis  county,  where  the  soil  is  rich  and  deep  and  the  sub- 
soil pale  colored,  such  as  is  seen  in  the  cuts  in  the  brickyards  about 
the  city,  the  trees  will  grow  rank,  yet  fruit  lack  strength  and  flavor. 

The  same  remarks  apply  to  grapes.  The  Cincinnati,  Kelly's  Is- 
land, and  Indianapolis  grapes  and  wine,  have  less  flavor  than  the 
Missouri.  The  Missouri  Catawba  is  called  a  "  rough  wine"  from  the 
fact  of  its  high  flavor,  yet  this  proves  the  strength  of  the  wine  pro- 
ducing elements  in  the  soils  in  Missouri. 

In  planting  peach  orchards  the  pits  should  be  planted  twelve  feet 
apart,  and  the  trees  grown  from  the  pits  direct  In  transplanting 
trees  the  tap  root  is  always  cut  off;  and  this  being  done,  the  proper 
growth  of  the  tree  is  never  fully  restored.  This  is  one  of  the  causes 
of  the  short  lives  of  peach  orchards. 

The  uplands  of  Jefferson,  Franklin,  and  Crawford  counties,  Mo., 
are  first  class  peach  growing  lands.  It  is  believed  that  orchards 
raised  direct  from  the  seed  in  these  counties  would  live  double  the 
average  life  of  peach  orchards  and  prove  a  large  paying  investment. 

These  lands  are  generally  covered  with  white  and  black  oak  tim- 
ber. In  preparing  these  lands  for  peach  orchards  this  timber  should 
be  cut  and  made  in  rails  and  cord- wood,  tops  burned,  and  then  when 
the  ground  is  well  saturated  with  water,  a  stump  machine  used  and 
stumps  pulled  up,  and  ground  broken  up  deep  with  a  heavy  ox  team. 
This  being  done,  the  stones  are  planted  and  marked,  and  when  up 
grafted  with  choice  varieties  of  fruit. 

A  party  planting  from  ten  to  one  hundred  acres  in  an  orchard  on 
lands  as  stated,  may  expect  to  be  paid  fully  as  much  for  his  time  and 
labor,  say  taking  ten  years,  as  farming  the  richest  prairie  lands  in  Ill- 
inois, and  with  much  less  labor.  An  orchard  of  seventy  acres  on  the 
Illinois  Central  Eailroad  is  said  to  have  paid  $20,000  the  last  year. — 
The  same  results  may  be  reached  in  Missouri.  These  lands  rate  from 
$2  to  $5  per  acre,  and  peach  growing  is  a  branch  of  industry  that 
needs  to  be  developed  on  a  large  scale  in  this  State.  Peach  growing 
is  one  of  the  choice  departments  of  husbandry,  and  th 
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frnit  on  a  lar2:6  scale,  so  that  all  classes  of  the  community  can  afford 
to  use  it,  will  prove  a  permanent  benefit,  both  to  the  physical  as  well 
as  moral  status  of  the  citizen. 


MlSSOUm  AS  A  WOOL  GROWING  STATE. 

The  following  article  appeared  recently  in  the  Rural  New  Yorker. 
It  was  written  by  Dr,  Henry  S.  Randall,  the  best  authority  in  this 
country,  probably,  on  the  subject  of  Sheep  husbandry : 

*'  We  have  repeatedly,  in  answer  to  inquiries  in  regard  to  the  best 
wool  growing  regions  of  our  country,  expressed  a  highly  favorable 
opinion  of  Missouri.  This  has  brought  upon  us  a  multitude  of  more 
specific  interrogatories,  concerning  its  climate,  soil,  face  of  the  coun- 
try, productions,  price  of  Ian  J,  water,  healthfulness,  etc.,  etc.,  and 
concerning  the  best  locations  in  the  State  for  wool  growing  on  a  lar- 
ger or  limited  scale. 

We  must  apprise  our  readers  nt  the  outset,  that  we  have  never 
personally  visited  that  State.  The  knowledge  we  possess  concerning 
it  has  been  collected  chiefly  from  emigrants,  travelers  and  western 
flock-masters,  who  have  driven  their  sheep  into  Missouri  for  cheaper 
keeping.  Among:  our  informants  are  various  gentlemen  of  observa- 
tion and  candor,  and  of  intimate  experience  in  sheep  husbandry;  and 
we  regard  their  information  as  reliable  as  any  which  can  now  be  ob- 
tained— far  more  reliable  than  can  be  obtained  from  such  inhabitants 
of  the  country  itself,  as  are  not  specially  acquainted  with  sheep  hus- 
bandry. 

The  climate  of  Missouri  occupies'a  happy  medium  between  ex- 
treme heat  and  cold.  Its  northern  half  corresponds  in  latitude  with 
Southern  Illinois,  Indiana,  Ohio  and  Northern  Virginia;  its  southern 
half  with  Kentucky  and  Southern  Virginia. 

For  the  present  purpose,  we  shall  divide  the  State  into  three  re- 
gions :  1.  The  northern,  lying  north  of  a  line  extending  west  i5rom  St 
Louis  to  Jefferson  Oity,  thence  due  west  to  the  western  boundary  of 
the  State.  9.  The  southeastern,  bounded  on  the  north  by  the  above  line, 
and  extending  from  the  Mississippi  to  a  north  and  south  line  from 
Jefferson  City  to  the  southern  boundary;  and  3.  The  southwestern, 
occupying  the  remainder  of  the  State.  In  briefly  characterizing 
these  three  regions,  we  do  not,  of  course,  expect  to  give  a  description 
of  either,  which  will  apply  to  all  the  lands  embraced  in  it.  There 
must  be  a  multitude  of  local  and  even  extensive  exceptions  to  any  gen- 
eral characterization. 

The  northern  region  possesses  a  fertile,  often  an  exuberantly  fer- 
tile, soil,  and  is  an  admirable  stock  growing  country.  But  we  need  go 
into  no  details  concerning  it,  for  our  present  object,  because  it  does  not, 
according  to  our  best  information,  afford  superior  advantages  for  wool 
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growing  to  Southwestern  Missouri,  apart  from  the  question  of  climate ; 
and  the  latter  has  a  material  advantage  in  climate,  inasmuch  as  its 
winter  and  foddering  season  is  shorter. 

Southeastern  Missouri  is  rough,  and  often  mountainous ;  and  much 
of  it  is  covered  with  natural  forests,  which  must  be  cleared  away  be- 
fore it  will  supply  pasturage. 

Southwestern  Missouri  is  generally  a  prairie  country,  though  the 
Ozark  mountains,  or  hills,  cover  from  one  to  two  tiers  of  counties  on 
its  southern  extremity.  Possibly  a  tier  of  counties  on  the  east  of  the 
territory  we  are  describing  may  be  more  or  less  mountainous ;  we 
have  not  particular  information  on  that  head.  But  the  remainder  of 
it,  embracing  a  tract  of  about  one  hundred  miles  square,  is  chiefly 
rolling  prairie  of  the  finest  description.  The  "Spring  River  Country,'* 
lis  it  is  termed— in  the  southwestern  portion  of  this  hundred  mile 
square — including  the  counties  of  Newton,  Jasper,  Lawrence,  Barton, 
Dade,  etc.,  is  described  to  us  by  an  eminent  Illinois  farmer  and  wool 
grower,  who  has  examined  it,  as  a  superb  farming  and  grazing  region 
— as  a  land  possessing  about  as  many  natural  advantages  as  any  the 
sun  shines  on.  The  rolls  or  waves  of  the  prairie  generally  rise  from 
twenty  to  fifty  feet — giving  a  good  drainage.  The  soil  is  loam,  and  is 
occasionally  sandy.  It  is  as  fertile  as  the  choicest  lands  of  Illinois — 
which  is  surely  saying  enough  for  it.  The  prairie  grass  is  usually 
thick  and  fine,  and  often  yields  two  tons  of  cured  hay  to  the  acre. 
Spring  riv€ir,  the  main  western  branch  of  the  Neosho  (a  tributary  of 
the  Arkansas),  is  a  clear,  swift,  rocky  stream ;  and  a  number  of  Its  af- 
fluents have  the  same  character.  There  are  some  springs,  and  occa- 
sionally, fine  ones.  Altogether  the  country  is  well  watered,  for  a 
prairie  country.  The  streams  are  skirted  with  sufficient  timber  for 
building,  fuel,  and  fencing  the  necessary  amount  of  grain  land,  in 
other  words,  this  region  is  about  as  well  timbered  as  Illinois,  Kansas, 
Iowa,  etc.  The  Osage  orange  flourishes,  so  that  any  amount  of  fence 
is  attainable.  There  is  plenty  of  building  stone.  Wells  are  from  six- 
teen to  thirty  feet  deep.    The  water  is  good. 

Polk  county,  lying  immediately  east  and  a  little  north  of  the  pre- 
ceding group  of  counties,  is  the  centre  of  a  region  where  many  sheep 
have  been  introduced  from  Illinois — driven  from  the  latter  to  obtain 
more  abundant  and  cheaper  pasturage.  We  recently  conversed  on 
the  subject  with  an  eminent  wool  grower  of  Illinois,  who  has  a  thou- 
sand sheep  in  keeping  in  the  above  named  county,  and  who  is  intend- 
ing to  send  many  more  there.  Last  year  his  thousand  sheep  subsisted 
entirely  on  prairie  grass,  from  the  12th  of  March  to  the  16th  of  Novem- 
ber. Two  or  three  heavy  frosts  usually  occurring  at  about  this  period 
kill  down  the  wild  prairie  grasses,  so  that  foddering  commences  con-' 
siderably  before  winter  sets  in.  This  four  months'  foddering  would 
be  abridged  from  six  weeks  to  two  months  if  "  tame  grasses,"  capable 
of  resisting  the  frosts  were  introduced.  Southwestern  Missouri  lies, 
in  the  exact  latitude  of  the  famous  Kentucky  blue  grass,  and  no  dor' 
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is  entertained  by  those  best  acquainted  with  the  subject,  that  this 
grass  will  flourish  in  unbounded  profusion  throughout  the  whole  of  it 
As  it  now  is,  sheep  are  wintered  on  prairie  hay  and  corn — the  former 
to  be  had  for  the  cutting — the  latter,  when  bought,  costing  from  25 
cents  to  40  cents  per  bushel  in  currency.  Sheep  are  foddered  abund- 
antly with  corn,  and  in  fourmonths  consume  about  two  bushels  per 
head.  Sheep  are  not  sheltered  in  winter  in  any  part  of  Southwestern 
Missouri,  nor  indeed  are  any  other  domestic  animals  except  work 
horses. 

The  preceding  description,  with  some  exceptions,  apply  to  the 
great  portion  of  Southwestern  Missouri.  It  is  a  land  of  fertility, 
abundance,  and  utilitarian  beauty.  Choice  unimproved  land  fetch 
from  three  to  eight  dollars  an  acre ;  improved  ones  from  five  to  fifteen 
dollars.  The  ''improvements  ^  usually  consist  of  a  good  log  or  small 
framed  house,  stables  and  inclosed  fields,  which  have  been  broken  up 
for  grain.  The  most  common  price  for  improved  farms  is  six.  eight  or 
ten  dollars  an  acre,  and  the  very  highest  price  of  those  which  are  for 
sale  at  all,  is  about  twenty.  The  owner  of  a  farm  can  ordinarily  pas- 
ture a  large  amount  of  uninhabited  wild  land  about  him— and  this 
condition  of  things  will  continue  many  years.  The  country  is  well 
adapted  to  wheat,  corn,  oats,  etc.,  quite  as  well  as  Illinois.  Among 
our  informants  we  have  found  none  who  describe  it  as  unhealthy,  or 
particularly  subject  to  any  fatal  disease. 


[From  th«  U.  S.  Agricaltaral  Report.] 

AMERICAN  WINE  AND  WINEMAKINQ. 

BY  GEO.  HUSMANN,  HERliANN,  MO. 

No  other  branch  of  agriculture  or  horticulture  has  of  late  attract- 
ed so  much  attention  as  the  subject  of  grape  growing.  Almost  innu- 
merable varieties  have  sprung  up  and  been  disseminated,  each  claim- 
ing some  superior  merit  over  all  its  predecessors,  until  the  public 
mind  has  become  bewildered,  and  those  who  wish  to  enter  into  the 
delightful  occupation  of  grape  growing  are  at  a  loss  what  to  plant. 
DiflBcult  as  the  task  may  be,  to  choose  from  among  the  many,  yet  the 
choice  will  become  comparatively  easy  if  a  few  points  are  duly  con- 
sidered ;  and  I  will  try  and  elucidate  them  in  a  few  remarks,  after- 
wards giving  my  views  about  American  wines,  and  how  they  should 
be  made,  summing  up  with  a  description  of  some  of  the  most  promi- 
nent varieties,  and  their  value  for  wine. 

Let  me  here  remark  that  it  is  with  a  great  deal  of  hesitation  I  un- 
dertake the  task  of  writing,  at  this  early  phase  of  our  development  of 
this  great  branch  of  industry,  what  must  be,  at  best,  but  lo^ 
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ence.  I  do  not  claim  infallibility,  and  am  fully  aware  that  many  of 
my  remarks  will  be  severely,  and  perhaps  justly,  criticised ;  but  I  may 
claim  that  I  have  given  the  subject  close  attention  for  the  past  six- 
teen years,  have  labored  hard  and  earnestly,  experimented  a  great 
deal,  and  it  is  experience,  the  results  of  these  experiments,  which  I 
give  here,  not  mere  surmises,  formed  under  the  hasty  impressions  of 
casual  observations. 

The  starting  point  from  which  we  should  look  for  all  the  results  to 
be  attained,  may  be  summed  up  as  follows : 

1.  Qrapo-growing,  especially  with  a  view  to  wine-making,  is  a 
purely  local  question,  and  only  such  varieties  may  be  chosen  for  a 
certain  locality  as  will  attain  their  greatest  perfection  there,  and  are 
as  free  from  disease  in  the  locality  as  can  reasonably  be.  expected. 

3.  A  grape,  to  make  the  best  wine  the  variety  is  capable  of  mak- 
ing, must  be  perfectly  ripe,  not  merely  colored,  for  only  when  fully 
ripe  does  it  attain  that  delicacy  of  flavor  which  will  always  distinguish 
the  product  of  a  good  locality  from  that  of  an  inferior  one. 

3.  The  time  will  come,  in  this  country  as  it  has  long  since  in  Eu- 
rope, when  the  difference  in  quality  of  native  wines  will  be  fully  ap- 
preciated, and  when  those  who  produce  the  be&t  will  get  four  times 
the  price  for  it  which  others  will  realize  for  an  inferior  article. 

4.  No  careless  man  need  attempt  the  business,  for  he  will  surely 
fail.  To  make  a  really  good  wine  and  to  take  care  of  it  properly  after 
it  is  made,  requires  great  industry,  extreme  cleanliness,  careful  and 
incessant  watching,  and  a  critical  taste,  which  will  enable  the  opera- 
tor to  judge  of  the  quality  of  the  material  he  has  to  work  upon,  and 
the  exact  time  when  it  should  be  racked,  handled  and  bottled. 

Now  let  us  look  at  these  several  points  a  little  closer.  First,  in 
regard  to  the  locality  for  each  grape.  A  recent  visit  to  the  East,  on 
which  I  tasted  many  samples  of  wine  made  there,  has  forced  the  con- 
clusion on  me  that  it  was  entirely  useless  for  them  to  try  to  make  a 
first  class  Catawba,  such  as  we  can  make  here.  And  why  is  this  so  ? 
The  reasons  are  apparent.  The  Catawba,  although  it  may  color  in 
Pleasant  Valley,  Crooked  Lake,  or  Northeast,  does  not  get  perfectly 
ripe.  Its  acid  center  does  not  dissolve,  it  does  not  develop  the  deli- 
cacy of  aroma  which  the  perfectly  ripe  Catawba  possesses,  and  con- 
sequently the  wines  are  acid,  harsh  and  have  but  little  flavor.  The 
same  holds  good  in  regard  to  the  Concord.  The  latter  colors  with  us 
the  beginning  of  August,  and  yet  we  do  not  attempt  to  make  wines 
from  it  until  the  latter  part  of  September.  The  Catawba  colors  here 
about  the  middle  of  August,  but  those  who  intend  to  make  a  really 
good  wine  do  not  gather  their  Catawba  grapes  until  the  10th  of  Oc- 
tober. The  longer  a  grape  hangs  on  the  vine  the  more  its  watery  sub- 
stance evaporates,  the  acid  diminishes  and  the  sugar  increases.  There- 
fore it  is  that  all  Catawba  wine  made  at  the  East  has  an  unripe  taste, 
and  but  little  flavor.  They  should,  for  wine,  confine  themselves  to 
such  early  ripening  varieties  as  the  Delaware,  Creveling  and  Eogers 
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No.  3.  Of  these  I  am  sure  they  could  make  a  good  wine,  instead  of 
the  miserable  apology  for  Catawba,  Isabella  and  Clinton,  with  which 
they  now  flood  the  market,  and  which  requires  a  large  fund  of  local 
patriotism  to  assist  in  its  consumption. 

Not  even  the  Clinton,  although  it  colors  early,  will  make  a  good 
wine  unless  allowed  to  hang  late,  as  it  requires  a  longer  season  to 
ripen  than  they  have  in  the  section  named.  It  is  a  well-known  and 
established  fact  in  Europe  that  the  temperate  zones  will  produce  the 
highest  flavored  wines.  Neither  the  North  nor  the  South  will  furnish 
them,  although  the  latter  will  produce  wines  of  good  body  (for  in- 
stance. Sherry,  Port,  the  different  Italian  wines,  etc.),  they  lack  that 
delicate  fragrance,  that  exquisite  bouquet,  which  has  made  the  fine 
German  and  French  wines  the  universal  favorites  of  the  civilized 
world. 

And  in  this  country  the  same  rule  seems  to  apply,  for  among  a 
very  many  California  wines  tasted,  I  have  not  found  one  which  was  of 
really  fine  flavor,  although  in  one  or  two  instances  they  were  of  very 
fair  quality.  The  hot  and  arid  climates  of  California  and  Mexico  do 
not  seem  to  develop  the  bouquet  requisite  in  a  first  class  wine ;  and 
although  they  may  make  a  great  quantity,  in  quality  they  will  not  be 
able  to  compete  with  the  West.  '*  Westward  the  star  of  empire  takes 
its  way,"  and  Missouri,  Illinois,  Arkansas,  and  perhaps  parts  of  In- 
diana and  Ohio,  will  produce  the  wines  which  alone  are  destined  to 
be  the  pride  and  boast  of  this  nation. 

Already  have  our  Norton's  Virginia,  Cynthiana  and  Herbemont 
become  famous ;  and  in  a  few  years  we  may  boldly  throw  down  the 
glove  to  Johannisberg,  Steinberg,  Chambertin  and  Chateau  Queen, 
and  challenge  them  to  produce  better  wines  than  our  cellars  will 
furnish. 

Therefore  the  grape  grower  should  only  selectsuch  varieties,  with 
a  view  to  wine-making,  as  will  fully  ripen  in  his  locality ;  but  they 
should  also  be  perfectly  healthy  and  free  from  disease  in  any  form. 
Not  only  does  the  fruit  from  a  healthy  vine  make  a  better  wine,  but 
it  also  makes  a  great  deal  more;  and  only  when  the  wine-maker 
can  count  upon  a  sure  return  every  year  will  his  vineyard  and  cellar 
warrant  all  the  outlay  of  capital,  labor,  skill  and  nerve  which  are 
required  to  make  him  successful.  A  grape  may  be  ever  so  good, 
make  an  excellent  wine,  and  yet  it  will  never  become  popular  nor  be 
extensively  planted  unless  it  is  also  healthy.  Only  from  healthy 
varieties,  those  which  yield  a  certain  return  every  year,  we  can  make 
wine  so  cheap  that  it  will  become  the  beverage  of  the  masses.  If  we 
can  count  upon  one  thousand  gallons  to  the  acre  per  year,  we  can 
afford  to  sell  that  wine  much  better  at  50  to  75  cents  per  gallon  than 
we  can  sell  wine  of  a  variety  that  yields  but  250  gallons  at  $1  50. 
The  labor  is  nearly  the  same  and  and  the  capital  it  yields  is  larger. 

We  want  wines,  good  wines  for  the  laboring  classes,  at  low  figures, 
and  of  these  we  should  grow  the  greatest  bulk. 
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We  also  want  choice  wines  for  the  fastidious  in  taste,  those  who 
are  able  and  willing  to  pay  a  high  price  for  a  luxury;  but  the  choicest 
wines  will  always  be  restricted  to  certain  and  limited  localities. 
Both  objects  can  be  easily  attained,  but  every  one  who  strives  after 
the  utmost  perfection  will  have  to  experiment  a  great  deal,  and  he 
need  not  think  that  his  experiments  will  all  be  successful.  Only  by 
long  practice  can  he  acquire  the  critical  taste  and  nice  judgment 
necessary  to  make  the  best  of  the  material  he  has  to  work  with. 

Wine-making  is  an  art,  and  is  not  acquired  in  a  single  season* 
Grapes  have  different  qualities  and  require  different  treatment  to  con- 
vert them  into  the  best  wine  they  are  capable  of  making. 

After  these  preliminary  remarks  we  will  look  at  the  operation 
itself. 

eATHERnre  thb  eBAPBS. 

As  already  remarked  the  grapes  should  be  thoroughly  ripe.  The 
best  indications  of  ripeness  are :  the  stem  becomes  ripe  and  woody, 
and  begins  to  shrivel ;  the  berry  begins  to  shrivel  around  the  stem, 
the  skin  becomes  thin  and  transparent,  and  the  juice  becomes  very 
sweet,  sticking  to  the  fingers  like  honey  or  molasses,  after  the  grape 
has  been  handled  for  some  time.  If  any  bunches  are  backward  in 
ripening,  as  is  often  the  case,  the  ripest  are  gathered  first,  and  those 
that  are  not  fully  ripe  remain  on  the  vines.  They  will  ripen  much 
quicker  after  the  ripest  have  been  gathered. 

The  stems  should  be  cut  close  to  the  bunch  as  possible,  as  they 
contain  a  great  deal  of  astringency,  which  is  apt  to  make  the  wine 
rough.  All  unripe,  rotten  and  deficient  berries  are  carefully  picked 
out,  and  none  remain  on  the  bunch  but  those  which  are  perfectly 
ripe.  Generally  the  gatherer  carries  two  pails,  and  the  unripe  berries 
are  thrown  into  one  for  a  wine  of  inferior  quality.  Space  will  not 
permit  me  to  describe  all  the  implements  used  in  wine  making.  Those 
wishing  further  information  about  them  are  referred  to  my  book, 
•*  Grapes  and  Wine,^  where  they  will  find  them  described.  I  will 
Bimply  name  them  here:  Pails  for  gathering  grapes;  wooden  vats 
for  carrying  them  out  of  the  vineyard,  either  to  the  wagon  or  to  the 
press  direct;  the  grape  mill,  with  either  wooden  or  stone  rollers 
to  mash  the  berries,  fermenting  tubs  or  vats  to  receive  them  after 
mashing;  the  press  casks  of  various  sizes,  and  a  good  cellar,  divided 
into  compartments — ^the  fermenting  cellar,  which  should  not  be  too 
cool  to  facilitate  fermentation,  and  the  cellar  for  ripening  and  keep- 
ing the  wine,  which  should  have  an  even  temperature  of  about  forty- 
five  degrees  in  summer  and  winter. 

The  temperature  of  the  fermenting  cellar  may  be,  at  the  time  of 
wine-making,  about  60  degrees. 

To  make  white  or  light  colored  wines,  of  delicate  flavor  and 
smoothness,  the  grapes  should  be  mashed  and  pressed  as  soon  as 
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gathered.     The  Catawha,   Herbemont,  and  Eogers'  Hybrid  No.  1 
especially  require  this  treatment. 

The  skin  of  the  Catawba  contains  a  great  deal  of  tannin,  as  do 
the  stems  and  the  most  delicate  Catawba  and  Herbemont  wine  is 
made  by  pressing  the  grape  without  mashing,  and  keeping  the  rum 
separate  from  the  after  first  pressing.  In  this  way  a  white  wine  can  be 
made  of  the  Concord,  but  whether  this  is  an  improvement  is  still  a 
mooted  question.  I  think  not ;  the  wine  made  by  this  method  of  the 
Concord,  is  to  my  taste  insipid,  and  the  Concord  is  evidently  a  grape 
for  red  wine,  a  wine  resembling  claret,  with  less  astringency,  and 
lacks  character  if  treated  in  the  above  manner,  although  it  should 
not  be  allowed  to  ferment  in  the  husks  more  than  24  hours,  as  its 
flavor  will  become  too  fiery  and  the  wine  too  harsh. 

It  is  here  where  the  question  may  most  properly  be  asked:  Shall 
the  must  be  left  as  nature  made  it,  or  shall  sugar  and  water  be  added? 
This  question  has  of  late  called  forth  a  good  deal  of  discussion,  one 
party  claiming  that  nature  makes  the  wine,  and  the  juice  of  the  grape 
should  be  left  just  as  nature  gives  it  without  any  manipulation  or  ad- 
dition whatever.  The  other,  that  nature  furnishes  the  raw  material, 
but  that  wine  is  an  artificial  product,  which  requires  all  the  skill, 
guided  by  reason,  of  which  the  maker  is  capable. 

The  latter  is  evidently  the  most  reasonable  view.  My  ideas  about 
this  question  may  be  giVen  in  very  few  words.  If  nature  furnishes 
me  in  the  grapes  which  I  intend  to  make  into  wine,  a  juice  containing 
everything  to  make  first  class  wine,  in  the  right  proportions,  I  shall 
leave  it  so,  on  the  principle,  *'Let  well  enough  alone ;"  but  if  I  think 
there  are  deficiencies  which  can  be  supplied  by  adding  to  that  which 
is  already  in  the  must,  but  not  in  sufficient  quantity,  I  shall  do  so  as 
my  reason  was  given  me  by  an  all-wise  Creator  for  the  purpose  of 
using  it  to  the  best  advantage. 

All  grape  juice  contains,  in  larger  or  smaller  proportions,  sugar, 
water,  free  acids,  tannin,  gummy  and  numerous  substances,  coloring 
matter,  and  fragrant  or  flavoring  substances.  A  good  wine  should 
contain  all  these  ingredients  in  due  proportions.  The  saccharometer 
will  show  me  the  amount  of  sugar  contained  in  the  must;  the  acidi- 
meter  the  amount  of  acid  it  contains.  If  I  find  that  the  must  does 
not  contain  sugar  enough,  and  an  excess  of  acid  what  can  be  more 
natural  than  to  add  the  sugar  and  to  dilute  the  acid  by  adding  water? 
Both  are  ingredients  of  the  grape ;  where,  then,  can  be  the  harm  in 
adding  them,  until  the  proportion  is  attained?  But  this  is  not  all. 
Many  of  our  native  grapes  contain  an  excess  of  aroma,  as  well  as  an 
excess  of  acid.  If,  by  a  proper  manipulation  this  also  can  be  toned 
down,  so  as  to  be  pleasant  instead  of  offensive,  it  is  an  improvement, 
not  an  adulteration,  and  such  a  wine  is  certainly  just  as  pure  and 
more  wholesome  than  the  pure  juice  of  the  grape,  with  its  excess  of 
acid,  tannin,  aroma,  would  have  been. 

In  short,  in  all  the  manipulations  during  the  process  of  wine- 
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making,  the  operator  must  have  an  ideal  standard  in  view,  the  utmost 
perfection  that  can  be  attained  from  the  variety  he  has  to  deal  with, 
and  must  try  to  bring  his  must  up  to  that  standard. 

The  process  of  adding  sugar  and  water  to  deficient  must  is  called 
Gallizing,  after  its  most  successful  and  strenuous  advocate,  Dr.  Gall, 
and  extracts  from  his  works  have  already  been  given  in  former  vol- 
umes of  these  reports,  to  which  I  would  refer  the  reader  for  much  use- 
ful information. 

But  there  is  a  method  still  of  using  the  husks  of  the  grapes,  after 
the  first  gentle  pressing,  to  much  greater  advantage  than  can  be  done 
by  distilling,  which  is  called,  after  the  inventer,  Chaptal,  Ghaptaliz- 
ing. 

It  has  been  the  custom  in  France,  after  "pressing  the  grapes  as 
dry  as  they  can  be  pressed,  to  give  the  husks  to  the  servants  and 
laborers,  who  would  add  water,  let  it  ferment  a  few  days,  and  thus 
make  an  inferior  wine,  which  they  used  as  a  common  drink.  Mr. 
Chaptal  investigated  the  matter  closely,  experimented,  and  found  that 
by  pressing  the  first  time  only  two  of  the  wine-making  ingredients 
were  exhausted,  namely:  sugar  and  water,  and  that  the  husks  still 
contained  an  abundance  of  acid,  tannin  and  flavoring — in  short,  all 
the  ingredients  to  make  wine,  except  sugar  and  water.  This  once  es- 
tablished, what  could  be  more  natural  than  to  add  these  and  make, 
80  to  say,  another  edition  ?  The  experiment  was  tried  and  succeeded 
beyond  expectation.  Mr.  Chaptal  even  contends  that  it  can  be  re- 
peated several  times,  and  that  even  the  third  repetition  will  make  a 
drinkable  wine,  one  in  quality  very  little  behind  the  first. 

If  we  apply  the  practice  to  American  wine-making,  we  find  the 
result  very  gratifying.  Our  native  grapes  are  nearly  all  so  abundant- 
ly supplied  with  flavor  and  tannin,  that  the  Chaptalized  wine  is  very 
little,  if  any,  inferior  to  the  first  pressing.  Of  course  therfe  is  in  this, 
as  in  everything  connected  with  wine-making,  a  wide  diflerence  in 
varieties.  But  there  is  a  limit  to  everything,  and  I  would  certainly 
not  endorse  third,  fourth  or  fifth  editions ;  but  if,  after  pressing  and 
perhaps  proper  Gallizing,  the  wine-maker  finds  that  the  husks  still 
contain  an  abundance  of  wine-making  ingredients,  and  that  only  su- 
gar and  water  have  been  exhausted,  I  can  see  no  reasonable  objec- 
tion to  making  another  edition,  especially  when  it  is  kept  separate 
from  the  first 

I  have  done  so  repeatedly;  have  even  made  three  different 
classes — pure  grape  juice,  such  as  was  Gallized  by  adding  one-third 
water  and  sugar,  and  another  which  was  only  sugar  and  water  fer- 
mented on  the  husks.  I  have  placed  the  three  wines  before  good 
judges,  told  them  of  the  difference  of  the  making,  and  asked  them  to 
pick  out  the  pure  juice.  In  nearly  every  instance  were  they  unable 
to  do  80,  but  the  migority  agreed  that  the  Gallized  wine  was  the  best, 
the  Chaptalized  next  best,  and  the  pure  juice,  although  good  wine, 
not  as  agreeable  as  either  of  them.    This  was  Concord,  and  of  course 
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we  must  modify  the  treatment  according  to  the  variety  and  the  season 
we  have  to  deal  with. 

And  above  all  let  ns  be  strictly  honest  in  this  matter.  Let  the 
purchaser  know  what  he  is  buying  if  he  desires  it,  and  let  the  best 
wine  according  to  his  taste,  bring  the  best  price. 

As  before  remarked,  in  no  case  do  I  add  anything  foreign  to  the 
grape,  seeking  only  to  supply  nature's  deficiences,  and  I  do  not  follow 
it  to  half  the  extent  it  is  followed  in  Europe.  Only  since  Qallizing 
and  Chaptalizing  have  become  so  universally  popular,  has  European 
wine  become  so  uniformly  palatable  and  cheap.  Only  since  this 
practice  was  generally  introduced  do  they  produce  drinkable  wine  in 
all  seasons,  which  formerly  they  could  not  do. 

Let  the  reader  not  misunderstand  my  position.  We  can  only 
make  the  best  wine  in  the  best  seasons.  We  can  add  the  sugar  to  the 
product  of  poor  seasons,  and  dilute  the  acid  by  water  so  as  to  bring 
the  must  to  its  normal  alcoholic  standard;  we  can  thus  always  pro- 
duce a  pleasant  and  drinkable  wine,  but  the  exquisite  flavor  develop- 
ed in  the  grape  in  the  best  seasons,  we  cannot  make.  This  is  in  the 
hands  of  Him  who  alone  sends  rain  and  sunshine,  and  from  whom 
comes  all  good  and  perfect  gifts.  Art  can  do  much,  but  not  every- 
thing. 

The  better  the  season,  the  more  perfect  the  grapes,  the  less  will 
they  bear  of  Gallizing  and  Chaptalizing,  because  they  do  not  then 
contain  the  abundance  of  acid  which  will  bear  diluting ;  thus  it  is 
that  it  costs  much  more  to  produce  the  very  best  wines  than  wines  of 
a  medium  or  inferior  quality.  Consequently,  in  justice  to  our  grape 
growers,  the  practice  of  paying  the  same  price,  or  nearly  so,  for  all 
our  wines,  should  cease.  An  extra  quality  of  Catawba,  made  from 
the  very  pick  and  prime  of  the  vineyard,  with  the  greatest  care  and 
labor,  and  by  leaving  the  grapes  on  the  vines  until  the  watery  parts 
have  evaporated,  and  of  which,  consequently,  much  less  has  been 
produced  per  acre,  should  be  worth  treble  the  price  of  a  wine  made 
from  the  general  run  of  the  vineyard,  when  the  grapes  were  hardly 
colored. 

It  is  an  injustice  to  the  vintner  who  produces  the  best,  by  a  com- 
bination of  skill,  labor,  and  superior  location,  and  by  great  loss  in 
quantity,  to  ask  of  him  to  sell  such  a  wine  for  only  a  slight  advance, 
say  25  cents  per  gallon,  over  miserable  trash,  hardly  worth  the  name 
of  wine.    In  Europe  this  is  well  understood. 

The  "Auslese"  of  the  German  vineyardist  is  appreciated  and  paid 
for  accordingly ;  why  should  it  not  be  so  here  ? 

Let  us  encourage  home  industry;  let  those  who  are  willing  to 
pay  $3  to  $4  for  good  Rhenish  wine  pay  only  half  that  price,  or  two- 
thirds,  for  a  native  wine  as  good,  and  they  will  soon  have  wines  that 
will  meet  all  the  requirements  of  the  most  fastidious  taste.  But  *Yar- 
fetched  and  dear-bought"  seems  to  be  the  rage,  and  as  long  as  our 
own  products,  even  if  equally  good  or  better,  are  left  in  the  cold,  and 
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foreign  productions  bought  at  extravagant  prices,  not  because  they 
are  better,  but  because  they  are  imported,  we  cannot  hope  for  a 
thorough  reform. 


QKAPES  IN  1868,  IN  THE  VICINITY  OF  HEKMANN,  MO. 

BY  OBORGB  HUSHJLNN. 

The  summer  of  1868  was  exceedingly  dry,  so  much  so,  that  in  some 
locations  the  vines  suffered  severely.  This  season  of  drouth  was  suc- 
ceeded by  a  month  of  extremely  wet  weather  in  September,  so  much 
so,  that  it  caused  some  varieties  to  burst  their  berries,  and  the  crop 
of  Concord  especially,  was  somewhat  damaged.  But  take  it  all  in 
all,  we  think  that  the  vintage  of  1868  will  be  a  very  useful  one ;  the 
wine  is  of  average  quality,  and  promises  to  be  fit  for  use  much  ear- 
lier than  the  vintage  of  1867,  with  its  extremely  rich  grapes,  and 
heavy  must.  But  we  will  let  the  varieties  pass  muster,  as  they  showed 
themselves  this  season.  If  grape  growers  in  various  localities  will 
give  their  experience  with  the  different  varieties  in  each  season,  wo 
might  learn  very  much  from  each  other,  and  the  public  would  be 
greatly  benefited  by  the  aid  thus  rendered  in  choosing  the  best  vari- 
eties for  different  locations. 

Adirondac. — Although  a  good  grape  in  quality,  when  you  can  get 
it^  we  confess  we  have  not  been  lucky  enough  during  our  trial  of  the 
last  five  years,  to  obtain  a  good  bunch  of  it  A  slow  grower  and  a 
still  slower  bearer  here, 

AllerC%  Hyhtid. — ^Very  good  in  quality ^  and,  on  account  of  the 
dry  season,  it  had  better  bunches  than  usual.  It  is  apt  to  mildew  and 
rot,  and  cannot  be  recommended  for  general  culture,  though  it  is 
worthy  of  a  place  in  an  amateur  collection. 

Anna, — Not  worth  planting  here,  unhealthy  and  feeble. 

Alvey.'-Yerj  promising  in  deep  soils,  rich  river  bottoms,  etc. 
Excellent  in  quality,  and  will  make  one  of  the  best  red  wines,  but  is 
apt  to  drop  its  leaves  on  southern  slopes. 

ArrotL—Very  similar  to  Cassady,  but  not  quite  as  good,  nor  as 
handsome  a  bunch. 

Baxter. — ^Very  large  bunch,  late  in  ripening,  but  may  be  valua- 
ble as  a  wine  grape  here  and  further  south.  Healthy  and  productive. 
Needs  further  trial. 

Blood's  Black. — ^Always  a  full  crop  of  very  neat,  compact  bunches, 
of  fair  quality,  somewhat  better  than  Hartford,  and  ripens  a  few  days 
later.    Would  pay  well  as  an  early  market  grape. 

Concord. — A  very  abundant  crop,  as  usual.  As  mentioned  before, 
the  crop  suffered  somewhat  from  bursting  of  the  berries,  but  still 
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yielded  a  very  abundant  harvest,  which  promises  to  make  a  very  good 
wine. 

Creveling, — ^This  grape  has  not,  in  our  opinion,  received  the  at- 
tention it  deserves  as  a  wine  grape.  Here,  it  always  bears  abundant- 
ly, is  a  medium  grower,  may  be  planted  6  by  6,  on  northern  and  north 
eastern  hillsides,  and  makes  an  exquisite  claret,  intermediate  be^ 
tween  the  Concord  and  Nortons  in  body,  and  superior  in  flavor  to 
either.    Very  fine  this  season. 

Casmdy. — Another  very  good  wine  grape,  which  prefers  northern 
slopes..  Especially  fine  this  year,  not  subject  to  rot  or  mildew,  but 
will  drop  its  leaves  on  southern  slopes. 

Clara. — ^Very  fine  for  table,  but  rather  tender  tor  general  culture. 
No  amateur  collection  should  be  without  it.  Requires  protection  in 
winter. 

Clinton. — Suffered  somewhat  from  late  frosts,  as  it  is  one  of  the 
first  to  bloom  in  the  spring.  Makes  a  good  wine,  intermediate  be- 
tween Concord  and  Nortons.  An  exceedingly  rank  grower,  foliage 
subject  to  the  attacks  of  the  gall  fly.  Produced  well  in  some  vine- 
yards, in  others  hardly  anything.  Requires  a  good  deal  of  room,  and 
spur  pruning  on  old  wood,  to  bring  forth  its  best  results. 

Cunningham. — A  very  valuable  grape  for  southern  slopes,  in  this 
latitude  and  further  south.  As  usual,  healthy  and  productive,  where 
it  had  been  covered  in  winter;  ripens  late,  and  requires  here  protec- 
tion in  winter  to  secure  a  crop. 

Cynthiana. — ^Very  fine  again ;  produces  a  red  wine  superior  to 
Nortons,  always  healthy,  hardy  and  productive,  makes  our  best  red 
wine,  but  is  very  hard  to  propagate.  Several  spurious  varieties  have 
been  set  out  under  this  name,  and  the  public  should  be  cautious  Of 
whom  they  buy. 

Catawba.— This  has  done  better  this  season,  than  ever  since  1857, 
owing,  no  doubt,  to  the  very  dry  season.  A  very  heavy  crop  of  fruit 
of  fair  quality. 

Delaware. — Has  produced  very  satisfactory  results  this  season ; 
but  should  be  planted  here  in  deep,  rich  soil,  on  North,  East  and 
Eastern  slopes. 

.  Diana. — Has  done  better  than  usual,  but  still  far  from  satisfactory. 
The  friends  of  this  variety  claim  that  it  does  best  on  poor  clayey 
soil. 

Devereaux. — ^Where  this  grape  will  succeed,  it  is  no  doubt  one  of 
our  best  wine  grapes.  Our  Southern  friends  especially  should  try  it. 
It  is  somewhat  subject  to  mildew,  but  succeeded  admirably  with  us 
this  season,  and  produced  an  exquisite  wine.  An  Aestivalis  for  south- 
ern slopes. 

Dracut  Amher.^-AlwdLys  succeeds  well,  but  we  confess  that  it  is 
too  foxy  for  our  taste,  and  should  be  discarded,  when  so  many  better 
varieties  can  be  grown. 
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Ewing*8  Seedling.~The  admirers  of  the  Isabella,  (to  whom  we  do 
not  belong),  will  find  this  an  improvement  on  their  old  favorite,  as  it 
is  an  immense  bearer,  ripens  more  uniformly,  and  is  of  somewhat  bet- 
ter quality.    Always  healthy. 

ExeeUior. — A  seedling  from  Lonisville,  Kentucky.  Worthless 
here,  a  shy  bearer  and  of  poor  quality,  with  not  a  single  good  feature 
to  recommend  it. 

Oarher^8  Albino. — Good  in  quality  but  deficient  in  bunch  or  ber- 
ry.   Unproductive. 

Oolden  Clinton, — Similar  to  Taylor,  but  a  very  shy  bearer.  Can 
hardly  be  recommended  here. 

Bartford  Prolific.— A.  very  good  crop,  and,  for  those  who  grow 
grapes  for  early  market,  is  is  one  of  the  indispensables,  as  it  is  hardy, 
healthy,  early,  and  very  productive.  Can  hardly  be  recommended  as 
a  wine  grape,  though  fair  wine  may  be  m  -^de  from  it. 

Hermann. — ^This  new  seedling  of  Mr.  L.angendoerfer  promises  to 
be  a  valuable  acquisition  for  this  and  more  southern  localities.  It  is 
hardy,  healthy  and  very  productive,  and  promises  to  make  an  Ameri- 
can Madeira.  For  more  northern  locations,  it  would  very  likely  be 
too  late,  as  it  is  a  few  days  later  than  Nortons. 

Herhemont. — Has  produced  a  splendid  crop  again,  for  those  who 
have  gone  to  the  slight  trouble  of  covering  their  vines.  One  of  the 
best  and  most  reliable,  for  our  southern  hill  sides,  and  will  be  a  mine 
of  wealth  to  our  southern  States. 

Heitie. — Has  proved  unproductive,  and  entirely  unworthy  of  cul- 
ture with  us  so  far. 

Iliiniingdon. — Has  also  been  disseminated  as  Australian.  It  is  a 
true  native,  of  the  Cordifolia  class.  Healthy,  hardy  and  productive, 
very  early,  resembles  Clinton  somewhat,  and  may  become  valuable 
as  a  wine  grape,  and  oiily  as  such. 

lona. — Produced  better  bunches  than  usual,  although  it  suffered 
somewhat  by  rot.  Ripens  very  unevenly,  and  we  cannot  recommend 
it,  although  it  is  a  grape  of  better  quality  than  Catawba. 

Israella. — ^Also  rotted  less  than  usual,  ripens  about  a  week  later 
than  Hartford  Prolific.  We  can  see  nothing  in  this  grape  which 
should  induce  its  general  culture  here.  It  is  only  good^  not  first  rate; 
not  equal  to  Creveling,  which  ripens  at  the  same  time,  and  is  healthier 
and  more  productive. 

Ivea^  Seedling. — ^Four  years  old  vines  of  this  variety  produced  a 
very  full  crop  for  the  first  time.  It  does  not  seem  to  be  an  early  bear- 
er, but  to  bear  profusely  when  older.  Fruit  very  indifferent  in  quality, 
perhaps  less  foxy  than  Hartford,  to  which  vine  and  fruit  bear  a  very 
close  resemblance.  We  have  tried  hard  to  discover  the  many  excel- 
lencies which  our  Ohio  friends  claim  for  it,  in  the  fruit  and  wine ;  but 
although  we  have  tried  at  least  twenty  samples  of  the  latter  from 
Ohio,  and  some  made  in  Missouri  and  Illinois,  we  cannot  make  any- 
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thing  more  out  of  it  than  a  fair  claret.  The  best  sample  we  have  yet 
tasted,  was  made  by  Mr.  Conrad  Eisenmeyer,  at  Summerfield,  Illinois. 
Wljat  induced  the  committee  to  award  this  the  first  premium  of  the 
Longworth  prizes,  as  the  best  wine  grape  for  general  cultivation,  of 
our  whole  country,  we  are  at  a  loss  to  imagine,  as  it  has  hardly  been 
fruited  outside  of  Ohio  and  Kentucky.  In  our  opinion,  it  is  not  as 
good  as  the  Concord  here,  either  for  wine  or  for  the  table. 

Logan. — Hardly  worthy  of  cultivation,  although  healthy  and  pro- 
ductive, as  the  bunch  is  too  loose,  and  the  quality  below  par. 

Louisiana. — Excellent,  in  quality,  and  always  makes  a  fine  wine, 
but  is  somewhat  subject  to  mildew  in  some  locations,  while  in  others 
it  is  perfectly  healthy. 

Lenoir.— Y^iy  good  in  quality,  but  very  unproductive.  Not  worth 
cultivating  here. 

Maxatawney. — Healthy,  hardy,  productive  and  of  the  finest  qual- 
ity here.  It  ripens  early  enough  for  us  here,  and  makes  an  excellent 
white  wine,  mixed  with  the  Martha. 

Martha. — Did  very  well  again,  and  promises  to  be  the  white  grape 
for  everybody,  as  its  parent,  the  Concord,  has  proved  among  the  black 
grapes.  It  is  not  subject  to  any  disease,  as  far  as  we  know,  but  it  also 
suffered  somewhat  from  bursting  of  the  berries,  and  should  not  be  al- 
lowed to  hang  too  late.  It  has  again  made  an  excellent  wine,  espe- 
cially if  mixed  with  Maxatawney  in  equal  parts.  May  here  be  safely 
recommended  to  every  one. 

Mary  Ann. — ^Very  early,  and  very  productive,  as  usual.  For  those 
desiring  a  very  early  market  grape,  this  can  be  recommended,  as  it 
ripens  four  to  five  days  earlier  than  Hartford,  and  is  a  better  looking 
bunch. 

NortorCs  Virginia. — A  very  good,  regular  crop,  as  usual.  It  is  as 
reliable  as  anything  we  have,  but  has  made  its  reputation  already,  far 
and  near,  so  that  nothing  further  need  be  said  of  it. 

Northern  Muscadine. — Always  healthy  and  productive,  but  very 
foxy,  and  drops  from  the  bunch.  The  time  when  grapes  of  its  class 
were  acceptable  has  gone  by,  we  hope,  never- to  return. 

North  Carolina  Seedling. — A  very  full  crop  of  large,  handsome 
truit,  not  subject  to  disease,  and  a  good  market  grape.  The  initiated 
can  also  make  a  good  Muscatell  wine  of  it.  Bipe  a  few  days  before 
the  Concord. 

Ontario. — ^We  think  this  identical  with  Union  Village.  The  vines 
are  somewhat  tender,  and  the  fruit  often  ripens  irregular.  Should  not 
be  cultivated,  we  think,  where  Rogers  Nos.  4  and  19  can  be  grown,  as 
they  are  of  much  better  quality,  and  just  as  large  and  handsome,  also 
much  more  productive. 

PerTcins:'^As  usual,  healthy  and  very  productive,  though  foxy. 
For  early  marketing,  this  is  desirable,  on  account  of  its  pretty  lilac 
color,  and,  as  it  ripens  as  early  as  the  Hartford,  it  will  form  a  very 
pleasing  contrast  with  this.  ^.^.^.^^^  ^^ i^OOgle 
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Pauline.— Does  not  seem  to  succeed  here;  mildews  badly,  and  is 
very  unproductive. 

Eebeoca. — Of  good  quality,  as  usual,  but  too  poor  a  grower  and 
bearer  to  be  recommended,  except  as  an  amateur's  fruit. 

Eager 8^  Sybrids.-^These  are  gaining  in  favor  rapidly,  and  from 
among  them  we  may  yet  expect  to  get  some  of  our  most  valuable 
grapes.  So  far,  only  one  of  them.  No.  15,  has  shown  any  disposition 
to  disease.  All  the  other  numbers  we  have  fruited,  so  far,  have  been 
healthy. 

JVb.  1. — Here,  a  very  valuable  grape,  as  it  bears  profusely,  has 
shown  no  sign  of  disease,  and  ripens  its  handsome  fruit  perfectly.  It 
would  be  a  very  fine  late  market  grape,  as  it  is  already  good  when 
the  berries,  are  yet  white,  and  looks  then  much  like  the  white  Malaga. 
It  also  makes  an  excellent  white  wine,  and  is  altogether  a  desirable 
grape  for  our  latitude. 

J^o.  2. — ^Also  very  good,  large  black  berry,  perhaps  more  desirable 
as  wine  grape  than  a  table  grape,  as  it  is  highly  aromatic,  and  some- 
what tart  and  astringent. 

J^o.  3. — Very  fine,  ripens  as  early  as  Delaware,  and,  we  think,  as 
good  in  quality,  but  the  berries  are  double  as  large.  Has  proved 
healthy  and  productive,  and  will  be  very  valuable  for  those  who  desire 
a  first  class  table  as  well  as  wine  grape. 

JV^o.  4.  Nearly  as  large  and  as  good  as  Black  Hamburg,  very  pro- 
ductive, and  is,  we  think,  the  most  desirable  table  and  market  grape 
of  all  we  know. 

Wo.  8. — Late,  red,  very  productive  and  good,  similar  to  No.  1,  ex- 
cept in  shape,  as  the  berry  is  round.  Has  the  same  Muscat  flavor, 
would  be  valuable  for  late  keeping,  and  will,  we  think,  also  make  a 
good  white  wine. 

J^o.  9. — ^To  those  desiring  a  substitute  for  the  Catawba,  this  will 
be  an  acquisition.  It  is  of  about  the  same  size  and  color,  better  in 
quality,  productive,  healthy  and  hardy,  in  short,  an  improved  Cataw- 
ba, without  the  faults  of  that  old  standard  variety,  and  makes  an  ex- 
cellent white  wine. 

iVb.  12.— Similar  to  No.  9  in  flavor  and  color,  but  larger  and  later. 

-3^.  15. — Handsome,  but  proved  again  subject  to  mildew  and  rot, 
and  with  a  peculiar  scratch  in  the  throat,  which  we  do  not  fancy. 

JTo.  19. — Similar  to  No.  4,  but  not  quite  so  good,  nor  does  it  seem 
to  set  fruit  as  regular  as  it. 

iTo.  22,  or  Salem. — ^This,  Mr.  Rogers  calls  his  best  variety.  It 
fruited  for  the  second  time  with  us,  and  the  bunches  were  much  larger 
and  finer  than  the  first  season.  In  quality  it  is  even  better  than  No. 
4,  and  should  it  prove  as  productive  and  healthy,  will  certainly  be  one 
of  the  most  most  desirable  of  all  our  grapes. 

These  are  all  of  the  Rogers  we  have  fruite.d,  although  we  have 
nearly  all  of  the  numbers  growing. 

Rulander  or  St.  Genevieve.— This  has  again  produced  a  medium 
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crop  of  most  excellent  fruit,  and  although  it  will  not  bear  lig  crops, 
it  makes  up  in  quality  as  a  wine  grape,  what  it  may  lack  in  quantity. 
It  makes  an  excellent  wine,  closely  resembling  Sherry,  to  which  the 
committee  at  Cincinnati  unanimously  awarded  the  first  premium  as 
best  light  colored  wine,  and  numbered  it  100  on  their  scale,  being 
their  ideal  standard  of  perfection. 

Taylor. — This  little  grape  has  gained  many  friends  this  season,  as 
the  crop  was  satisfactory  both  in  quantity  and  quality.  It  seems  that 
the  vines  require  age,  and  spur  pruning  on  old  wood,  to  make  it  pro- 
duce well.  Give  the  vine  plenty  of  room,  and  plenty  to  do,  i.  e.  prune 
it  long,  and  we  think  it  will  bear  satisfactory  crops  when  it  is  three 
or  tour  years  old.  The  vine  made  of  it  more  closely  resembles  the 
celebrated  Riessling  of  Germany  and  the  Ehine,  than  perhaps  any 
other  of  our  American  varieties,  and  will  always  command  a  high 
price  with  wine  connoisseurs. 

To  Kalon, — Suffered  again  from  mildew  and  leaf  blight,  and  al- 
though good  in  quality,  is  not  worthy  of  cultivation  here. 

Telegraph, — Many  writers  contend  that  this  is  identical  with  the 
Christine.  We  are  unable  to  say  whether  they  are  right  or  wrong ; 
but  the  ^rwtf  Telegraph,  as  we  have  it,  is  certainly  one  of  the  most 
promising  early  grapes  we  cultivate.  It  is  as  early  as  the  Hartford, 
but  much  superior  in  quality,  and  promises  to  become  not  alone  a 
good  table  fruit,  but  also  an  excellent  wine  grape.  The  writer  in  Col- 
marC%  Rural  Worlds  who  has  found  it  so  "abominable  foxy''  and  a 
"most  unmitigated  humbug"  certainly  had  not  the  true  Telegraph. 
This,  although  evidently  a  Labrusca,  has  very  little,  if  any,  foxiness, 
is  a  medium  sized,  compact  bunch,  berry  round,  black,  juicy  and 
sweet,  but  very  sprightly,  and  so  far  has  proved  healthy,  productive 
and  hardy.    Should  be  tried  by  every  one. 

Thompson's  Red  Seedling. — I  received  scions  of  this  from  Mr. 
Thompson,  originator  of  the  Mo.  Mammoth  Blackberry.  He  claims 
it  to  be  a  seedling  of  the  Concord ;  but  this  bears  such  a  striking  re- 
semblance to  some  of  Roger's  Hybrids  that  we  can  hardly  think  it  a  ' 
true  Labrusca.  Had  but  a  few  scattering  bunches  this  season,  and 
we  wait  for  next  season  before  we  can  give  a  decided  opinion  about  it. 

Union   Village. — See  Ontario. 

Venango  or  Minor's  Seedling. — Always  healthy  and  productive, 
but  too  pulpy  and  foxy  to  be  of  much  value. 


MAJPUE   SUa^R. 

BY  G.  C.  BROADHEAD. 

The  sugar  tree,  acer  nigrum.^  is  abundant  in  portions  of  Missouri, 
but  in  some  districts  is  rare,  and  in  some  counties  I  have  not  seen  it  at 
all.    Where  one  tree  is  iound  there  is  generally  a  grove  of  them,  for 
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it  seems  not  to  like  being  alone.  It  is  never,  fonnd  growing  on  flat 
ridges,  nor  on  very  poor  land,  and  seldom  on  flat  bottom  lands;  seems 
to  prefer  sloping  hillsides,  especially  if  they  are  rocky.  Groves  of 
large  trees  are  often  found  growing  on  the  bluflF  soil  of  the  hills,  ex- 
tending one  or  two  miles  from  the  Missouri  river  bottoms,  also  along, 
the  valleys  of  the  smaller  creeks  flowing  to  the  Missouri,  in  every 
county,  from  St.  Charles  to  Chariton,  and  in  some  of  the  western 
counties,  as  Clay,  Platte,  Buchanan  and  Andrew;  west  of  mouth  of 
Nodaway  river  I  have  not  seen  it. 

In  Lincoln  county,  near  Auburn,  are  extensive  and  very  beautiful 
sugar  groves ;  here  they  spring  from  a  rich  magnesian  limestone  soil, 
reposing  on  the  Upper  Trenton  limestone  beds. 

In  Pike  and  Ralls  are  extensive  sugar  groves,  mostly  along  the 
smaller  streams  making  towards  the  Mississippi  and  Salt  river.  After 
leaving  the  adjacent  Mississippi  water  shed,  in  going  westward,  north 
of  the  Hannibal  and  St  Jo8eJ)h  railroad,  sugar  groves  are  not  abun- 
dant. In  the  northeast  part  of  Knox  county  are  some  small  groves, 
also  on  Sugar  creek,  in  Adair  county,  along  which  last-named  creek 
are  many  sugar  trees,  which  disappear  as  soon  as  the  creek  reaches 
Chariton  bottom.  In  Sulliyan  and  Daviess  are  also  some  small  groves, 
but  westward  I  have  not  seen  any,  until  we  reach  the  Missouri  river 
hills  in  Andrew  county,  where  they  abound,  growing  on  hillsides  and 
valleys  of  small  streams,  on  soil  formed  from  the  limestones  and  shales 
of  upper  coal  measures,  mixed  with  bluff  clays. 

In  southeast  Missouri  and  southwest  Missouri  we  find  beautiful 
groves  of  it  on  the  bottoms  of  the  smaller  clear  streams,  growing  on 
cherty  and  magnesian  limestone  soil. 

At  present  there  is  not  much  sugar  made  from  the  tree  in  this 
State,  and  I  have  only  a  few  statistics  of  its  former  yield. 

About  the  years  1840  and  1845  there  was  a  good  deal  of  sugar 
made  in  Montgomery  and  Warren  counties.  On  Massey's,  Bear  and 
Loutre  creeks  there  was  annually  made,  in  one  township  from  10,000 
to  12,000  pounds  of  sugar,  every  family  making  the  sugar  for  its  own 
home  consumption,  and  some  making  it  for  sale,  selling  it  to  the  mer- 
chants at  ten  cents  per  pound,  and  receiving  payment  in  goods.  A 
family  would  generally  make  from  400  to  500  pounds  per  year.  Two 
persons  would  sometimes  make  as  much  as  1,000  pounds  in  a  year.  In 
the  same  district,  in  1859,  there  was  not  over  500  pounds  altogether 
made.  People  found  it  more  profitable  to  engage  in  some  other  busi- 
ness, and  buy  sugar  from  the  stores. 

After  very  cold  weather  in  February  or  March,  when  the  sun 
would  first  shine  bright  and  warm,  the  sap  would  begin  tQ  rise,  then 
the  sugar  maker  would  prepare  to  work.  A  notch  would  be  cut  on 
the  side  of  the  tree,  and  just  beneath  a  hole  be  bored  into  which  would 
be  inserted  a  spout  made  of  elder,  from  which  the  water  would  flow 
into  a  common  trough  of  about  two  feet  in  length,  made  of  soft  wood, 
roughly  made  with  an  axe.    A  boy  with  a  horse  and  sled  would  drive 
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around  to  the  trees  and  collect  the  water  and  haul  it  to  a  common 
place,  where  it  would  be  boiled  down  to  syrup  or  into  sugar. 

As  an  article  of  syrup  the  maple  molasses  can  not  be  surpassed 
in  excellence.  I  consider  it  superior  to  the  best  Belcher's  syrup,  and 
as  beautiful  in  appearance.  It  is  to  be  regretted  that  so  little  is  at 
present  made.  We  believe  that,  with  proper  management,  it  could 
be  made  a  profitable  business. 

As  a  shade  tree  none  can  surpass  the  sugar  tree  in  beauty ;  erect, 
clothed  with  thick  dark  green  foliage,  it  affords  a  grateful  shade,  and 
in  autumn  its  leaves,  before  falling,  become  of  a  rich  deep  crimson. 
Its  grbwth  is  slow,  and  much  care  should  be  taken  in  transplanting  it, 
for  it  is  unlike  its  congener,  the  white  maple,  which  is  easy  to  make 
live  and  of  rapid  growth. 

The  wood  of  the  sugar  maple  is  hard  and  firm,  and  makes  good 
fuel.  It  is  also  valuable  for  making  strong  frames,  and  is  often  used 
in  making  boxes  and  moulds  to  press  tobacco  in. 


A-YRSKEURE  CA.TTLE. 

BY  H.   C.  MERRIAM,  LOWELL,  MASS. 

There  has  been,  throughout  the  New  England,  the  Middle  and 
Western  States,  a  wider  distribution  of  blooded  cattle  for  the  purposes 
of  breeding,  within  the  last  three  or  four  years  than  in  smy  previous 
ten  years.  Farmers  are,  generally,  beginning  to  inquire  after  blood. 
The  fact,  that  in  the  great  cattle  markets  of  the  East,  blood  cattle, 
(grades)  whether  for  stores  or  the  shambles,  sell  commonly,  25  or  30 
per  cent,  higher  than  scrub  cattle,  (age  and  cost  ot  production  consid- 
ered) has  disarmed  prejudice  and  conservatism  and  opened  the  minds 
of  agriculturists  to  conviction,  and  led  to  the  general  inquiry,  which 
is  the  best  of  the  improved  breeds  ? 

This  depends  upon  the  circumstances  and  the  purposes  of  indi- 
vidual farmers — the  character  of  the  farms,  location,  climate,  pur- 
poses, &c. — we  shall  confine  ourself,  for  the  present  to  the  considera- 
tion of  the  Ayrshires,  their  origin,  qualities  and  adaptations. 

The  county  of  Ayr,  Scotland,  is  situated  on  the  eastern  coast  of 
the  Firth  of  Clyde,  and  was  divided  into  several  districts ;  that  lying 
on  the  north  of  Irvine  is  Cunningham — that  between  the  Irvine  and 
the  Doonis  the  Bailiary  of  Kyle — that  on  the  south  side  of  the  river 
Doon,  is  called  the  Bailiary  Carrick^  now  united  in  the  county  called 
Ayr.  The  land  is  rough  and  difficult  to  till,  but  well  adapted  to  pas- 
turage for  light  cattle — the  soil  is  clayey  and  rich — the  native  cattla 
were  small,  tough,  hardy  race,  and  would  be  of  little  value  to  the  far- 
mer of  the  present  day.  Ounningham  and  Kyle  are  the  districts 
which  have  the  honor  of  being  the  birth  places  of  the  modern  im 
proved  breed  of  Ayrshires.    They  were,  at  first,  called  Cunninhan 
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Dunlops,  Dutch,  &c.,  after  the  names  of  their  particular  breeders,  local- 
ity, or  after  the  blood  with  which  the  natives  were  crossed.  It  is  doubt- 
ful whether  any  pure  Dutch  cattle  were  ever  imported  into  Ayrshire, 
to  cross  with  and  improve  the  hardy,  native  cattle,  for  previous  to  any 
improvement,  the  old  Durham,  of  England,  in  the  districts  of  the 
Tees,  Holderness,  Durham  and  Yorkshire,  were  called  Dutch  Cattle^ 
because  their  progenitors,  on  the  one  side,  were  imported  from  Hol- 
land, already  distinguished  throughout  Europe  for  its  large  and  pre- 
eminent breed  of  dairy  cattle.  The  name  of  Dutch,  although  yielded 
to  that  qf  the  district  where  each  was  bred — so  with  the  Ayrshires,  at 
length,  having  become  a  definite  breed,  with  special  adaptations'  to 
the  purposes  of  the  dairy,  on  the  soil  and  in  the  climate  of  Scotland/ 

THE  DATE  AND  MANNER  OP  THEIR  ORIGIN. 

Col.  Fullerton,  in  his  "  Husbandry  of  Ayrshire,"  says,  (in  1793), 
(whose  authority  Youatt  says  is  entitled  to  weight  as  to  everything 
relating  to  this  subject)  that  the  Earl  of  Marchmont,  in  producing  * 
this  breed,  bought  of  the  Bishop  of  Durham  several  cows  and  a  bull. 
The  cattle  were  kept,  for  a  time,  at  Lord  Marchmont's  seat  in  Ber- 
wickshire, and  then  taken  to  his  Lordship's  estate  in  Kyle,  one  of  the 
above  districts  of  Ayrshire.  These  cattle  were  of  Teeswater  breed 
(part  Dutch).  Their  progeny,  a  cross  of  this  breed  with  the  native 
cattle,  spread  over  various  parts  of  Ayrshire.  Mr.  Youatt  says,"  that 
the  Earl  of  Marchmont  did  not  become  Earl  until  1724,  and  died  in 
1740."  Therefore  as  the  present  improved  breed  originated  from  this 
and  other  importations,  of  similar  cattle,  their  origin  must  date  at 
about  1730.  Let  it  not  be  forgotten,  that  at  the  time  Mr.  Robinson 
wrote,  there  were  hundreds  of  men  under  seventy  years  of  age,  in 
Ayrshire,  who  had  beer  eye  witnesses  of  the  whole  progress  of  im- 
proving this  breed  down  to  1793,  when  it  had  acquired  a  definite 
character  as  a  distinct  breed ;  since  which  time,  it  has  been  perfected 
and  distributed  throughout  the  civilized  world,  as  a  pre-eminent  dairy 
stock,  adapted  to  soil  and  climate. 

Mr.  Aiton  says,  "  that  he  remembered  well  the  time  when  Dutch 
, cattle,  or  short  horns  were  introduced  into  Cunningham,  (famous  as 
one  of  the  districts  where  the  Ayrshires  originated)  by  Mr.  Dunlop. 
These  cattle,  he  says, excited  much  public  attention;  the  small  far- 
mers began  zealously  to  raise  up  crosses  from  them,"  (called  Dunlops) 
"which  were  extensively  spread  throughout  the  county  of  Ayrshire.'* 
After  a  time,  many  noblemen  imported  similar  cattle,  called  Dutch, 
but  as  they  mostly  came  from  England,  it  is  more  than  probable,  that 
none  of  them  were  pure  Dutch,  but  rather  of  the  Teeswater,  or  Hold- 
eness  breed,  which  for  a  long  time,  were  called  Dutch  after  their  an- 
cestors on  the  one  side,  and  a  cross  with  the  native  cattle  of  the  above 
English  districts,  with  the  Dutch  cattle.  From  crosses  obtained  from 
these  foreign  cattle,  the  whole  county  of  Ayrshire,  at  length  became 
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stocked,  and  to-day,  the  descendants  of  the  Ounninghams  and  Dan- 
lops,  by  the  name .  of  Ayrshire,  constitute  emphatically,  the  diary 
stock  of  Scotland,  and  are  appreciated  in  every  improved  dairy  region 
on  the  globe.  As  early  as  1800,  they  had  become  a  definite  and  well 
defined  breed,  which  has  since  been  much  improved,'  and  is  now  pre- 
eminent as  a  distinct  dairy  breed  wherever  an  improved  agriculture 
exists.  It  is  a  remarkable  and  interesting  fact  in  agricultural  history, 
that  the  Dutch  cattle,  distinguished  as  dairy  stock,  long  before  the 
Durhams  or  Ayrshires  existed,  were  the  foundation  of  the  most  famous 
breeds  of  cattle  in  the  civilized  world. 

Let  it  not  be  forgotten  that  Mr.  Alton's  memory  and  observation 
extended  back  to  1760,  therefore,  his  means  of  knowledge  were  ample 
from  observation  and  living  witnesses,  and  what  he  says,  in  his  survey 
and  treatise  "  On  the  Pairy  Breed  Oows,"  in  relation  to  Ayrshires,  is 
reliable,  for  he  was  a  fair  minded  man  and  a  dilligent  investigator  of 
facts. 

Mr.  Flint  in  his  valuable  work  on  "  Milch  Cows  and  Dairy  Farm- 
ing," says  that  the  above  cattle  were  imported  into  Ayr  by  the  Earl 
of  Marchraont,  about  1750.  This  must  be  a  misprint,  for  the  Earl  of 
Marchmont  died  in  1740,  before  which  time  the  improvement  must 
have  been  commenced,  and  Mr.  Aiton's  recollection  extended  back 
to  the  origin  of  the  Ayrshires  in  Kyle,  as  Dunlop  cattle,  about  1760, 
therefore,  the  nfiinner  and  time  of  their  introduction  is  quite  definite. 

WHAT  THE  AYRSHIRES  WERE  AND  WHAT  THEY  ARE. 

At  the  time  of  the  origin  of  this  herd,  the  condition  of  the  agri- 
culture of  Ayr,  was  rude  and  primitive.  There  were  scarcely  any 
practical  roads  in  the  country— the  farm-houses  were  mere  hovels, 
having  the  fire-place  in  the  middle  of  the  room,  the  dung  hill  at  the 
door — no  fallows,  no  green  or  soiling  crops,  no  sown  grasses,  no  escu- 
lent roots,  no  vegetable  garden,  unless  a  few  scotch  kail,  little  straw, 
no  hay  except  of  Uyb  coarsest  quality  collected  from  the  bogs,  no 
available  manure,  no  carts  or  wagons  to  carry  it  to  the  fields,  already 
scourged  by  the  exhaustive  system  of  husbandry  till  it  would  hardly 
pay  for  seed  and  labor,  the  cattle,  starving,  were  suffered  to  poach  the 
cultivated  lands  from  the  end  of  harvest  until  seed  time.  Their 
dressed  weight  less  than  300  lbs.  and  their  product  of  milk,  in  the 
height  of  the  season,  did  not  exceed  6  or  8  quarts  per  day.  To-day, 
Scotland  may  be  regarded  as  tne  model  farm  of  Europe. 

Under  these  adverse  circumstances,  the  native  cattle  of  Ayrshire 
corresponded  with  the  condition  of  its  agriculture  (as  cattle  generally 
do,  of  whatever  breed).  Of  these  native  cattle,  Alton  (whose  recol- 
lections extend  back  to  the  introduction  of  the  new  breed  into  Cun- 
ningham) says:  "The  native  cows  kept  then  in  the  districts  of  Kyle 
and  Cunningham  (parts  of  Ayrshire),  were  of  a  diminutive  size,  ill  fed, 
ill-shaped,  yielded  but  a  scanty  return  of  milk,  were  mostly  of  a  black 
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color,  with  large  stripes  of  white  along  their  backs,  about  their  flanks 
and  on  their  faces ;  their  horns,  high  and  crooked,  having  deep  rings 
about  their  roots,  proof  of  poor  keeping ;.  the  chines  of  their  backs 
etood  up  high  and  narrow,  their  sides  were  lank,  short  and  thin,  their  , 
hides  thick,  adhering  to  the  bones,  their  hair  coarse  and  open,  and  few 
of  them  yield  more  than  three  or  four  Scotch  pints  (6  or  8  quarts)  of 
milk,  per  day,  when  in  their  best  plight;  or  weighed,  when  slaughter- 
ed, more  than  from  12  or  16  to  20  stone,  avoirdupois,  sinking  ofial.'' 
Such  was  the  parent  stock,  on  the  one  side,  of  the  modern  Ayrshire 
— which  improved  breed,  Mr.  Alton,  in  his  "Treatise  on  Dairy  Breed 
of  Cows,^  describes  thus :  "  Head,  small,  but  rather  long  and  narrow 
at  the  muzzle ;  the  eye  small,  but  smart  and  lively;  the  horns  small, 
clear,  crooked,  and  their  roots  wide  apart;  neck,  long  and  slender, 
tapering  toward  the  head,  with  no  loose  skin  below ;  shoulders,  thin ; 
forequarters,  light;  hindquarters,  large;  back,  straight, broad  behind, 
the  joints  rather  loose  and  open ;  carcass,  deep,  and  pelves  capacious 
and  wide  over  the  hips,  with  round  fleshy  buttocks ;  tail  long  and  slen- 
der; legs  small  and  short,  with  firm  joints;  udder  capacious,  broad 
and  square,  stretching  forward,  and  neither  fleshy,  low  hung,  nor  loose ; 
the  milk-veins  large  and  prominent;  teats  short,  all  pointing  out^ 
wards,  and  wide  apart;  skin,  thin  and  loose;  hair  soft  and  wooly ;  the 
head,  bones,  horns,  and  all  parts  of  the  least  value,  small,  and  the 
general  figure  compact  and  well  proportioned."  • 

Thus  the  reader  has  the  beginning  and  end  of  this  improvement, 
and  cannot  fail  to  see  that  a  homely  and  almost  worthless  animal, 
which,  in  1743,  yielded,  at  best,  but  6  or  8  quarts  of  milk  per  day,  (Mr. 
Youatt  says  it  i^  a  bad  Ayrshire  that  does  not  yield  treble  this  quan- 
tity) has,  by  care  and  skillful  breeding,  been  made  to  produce  from  18 
to  30  quarts  of  milk  per  day,  and  more  than  double  the  amount  of 
beef.  A  cow  of  this  breed,  imported  into  Massachusetts,  averaged 
lOi  quarts  per  day  for  the  whole  year,  and  another,  imported  by  the 
State  Society,  yielded  16  pounds  of  butter  per  ^eek,  for  several  con- 
secutive weeks,  on  grass  alone.  Cows,  well  reared,  make  from  500  to 
700  lbs  of  beef,  and  three  year  old  steers  from  800  to  900  lbs. 

If  we  compare  the  improved  breed  with  the  native  cattle,  from 
which  they  originated  in  part,  the  contrast  is  as  great  as  possible,  and 
equally  favorable  to  the  moderns,  so  much  so  that  the  supposition 
that  the  present  Ayrshires  are  the  result  of  careful  breeding,  by  se- 
lecting the  best  native  animals  for  the  purpose,  is  preposterous.  The 
Ayrshire  breed  possesses  definite,  hereditary  qualities,  which  indicate 
to  them  what  foreign  blood  was  resorted  to,  and  what  qualities  of  the 
natives  remain  in  the  improved  breed.  The  qualities  which  it  would 
seem  impossible  could  be  realized  by  this  course  of  breeding,  while 
expert  breeders  and  good  judges  of  cattle  detect,  at  once,  features 
and  qualities,  which  indicate  the  old  Durhams,  or  Dutch,  as  they  were 
for  a  time  called.    This  was  Mr.  Youatt's  opinion,  and  we  came  to  the 
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same  conclusion,  after  examining  the  early  importations,  before  we 
had  studied  their  history. 

THEIR  DAIRY  CHARACTER. 

Mr.  Youatt  (high  European  authority)  says  "that  the  daily  yield 
of  an  Ayrshire  cow,  for  the  first  three  or  four  months  after  calving,  is 
20  quarts  per  day;  next  three  months,  13  quarts ;  next  four  months,  6 
quarts — or  850  gallons  per  annum.  He  estimates  the  average  of  a  large 
dairy  at  600  gallons,  from  each  cow,  per  annum,  or  257  lbs.  of  butter, 
or  511  lbs.  of  cheese,  per  annum  from  each  cow.  This  appears  to  be 
a  fair  estimate,  though  Mr.  Aiton  sets  it  much  higher,  and  Mr.  Eankin 
lower.  A  cow  imported  into  Massachusetts,  by  John  P.  Gushing,  Esq., 
gave,  in  one  year,  3,864  beer  quarts,  or  966  gallons,  at  10^  lbs.  to  the 
gallon,  being  an  average  of  over  lOJ  quarts  per  day  for  the  whole 
year;  and  Mr.  Flint  says,  in  his  work  on  "Dairy  Farming,'^  that  the 
first  Ayrshire  cow  imported  by  the  Massachusetts  State  Society,  for 
the  promotion  of  Agriculture,  in  1837,  yielded  16  lbs.  of  butter  for  sev- 
eral weeks  in  succession,  on  grass  feed  only — and  that  there  is  good 
authority  for  this  statement.  Mr.  Geekee,  factor  to  the  Duke  of  Mont- 
rose, says, "  that  a  good  Ayrshire  cow,  bred  in  Dunbartonshire,  aver- 
aged 5^  Scotch  pints  (11  quarts)  per  day  for  the  whole  year,"  there- 
fore, the  yield  of  Mr.  Oushing's  cow  was  not  extraordinary  for  this 
breed,  she  being  surpassed  by  many  of  this  breed  in  their  native  land, 
where  all  cows  do  best,  being  acclimated,  and  fed  with  feed  to  which 
they  have  always  been  accustomed. 

OF  THEIR  REEF  QUALITIES. 

Mr.  Youatt,  and  other  authorities,  declare  that  they  will  feed  kind- 
ly and  profitably,  and  that  their  meat  is  good,  marbled  with  less  pur^ 
tallow  than  other  breeds ;  thai  they  will  fatten  on  farms  where  other 
breeds  could  not  be  made  to  thrive  at  all ;  that  they  unite,  perhaps, 
to  a  greater  degree  than  any  other  breed,  the  supposed  incompatible 
properties  of  yielding  a  great  deal  of  milk  and  beef.  It  is  on  inferior 
soil,  and  the  moist  climate  of  Ayrshire  and  the  west  of  Scotland,  that 
their  superiority  is  most  remarkable. 

On  their  natural  food,  of  poor  quality,  they  give  milk  abundantly 
and  long,  but  when  they  are  moved  to  richer  pastures,  they  convert 
their  food  more  into  beef.  There  is  a  lurking  tendency  to  fatten,  about 
them,  which  a  good  pasture  will  bring  to  light  The  cows  wifi  make 
from  560  to  700  lbs.,  and  good  three  year  old  steers,  from  800  to  900 
lbs.  of  beef.  They  show  their  beef  qualities  when  transported  to  the 
rich  pastures  of  England. 

Their  general  character,  according  to  Mr.  Flint  (who  is  high 
authority,  being  well  posted  by  observation,  travel  and  study,  and 
very  candid  and  careful  in  his  statements),  says, "  for  pure  dairy  pur- 
poses, the  Ayrshire  cow  deserves  the  first  place,  having  been  bred 
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almost  exclusively  with  reference  to  their  milking  properties— a  race 
surpassing  all  other  pure  breeds  for  rich  milk,  on  soils  of  medium  fer- 
tility. The  best  milkers  I  have  ever  known  were  grade  Ayrshires, 
larger  than  the  pure  bloods,  but  still  sufficiently  high  grades  to  give 
certain  signs  of  their  origin,  while  the  breed,  to  some  extent,  seem  to 
combine  the  two  qualities  of  giving  much  milk,  and  adaptation  for 
beef." 

They  are  generally  red  and  «rhite,  some  mottled.  They  are  a  gen- 
tle, orderly  and  quiet  breed,  but  it  must  not  be  supposed  by  the  reader, 
that  they  are  equal  to  their  short  horn  sires,  when  transplanted  to 
luxuriant  pastures,  or  to  the  Dutch  or  Holstein  cattle,  when  high  fed 
lor  the  dairy,  particularly  for  cheese  making,  or  for  beef  and  work- 
ing oxen. 

AN  ERROR  AS  TO  THEIR  ORIGIN. 

Some  have  maintained  that  the  Ayrshires  are  indebted  to  the  Al- 
derney  blood.  This,  we  are  satisfied  is  a  mistake.  Youatt  says  "that 
it  requires  but  a  moment's  inspection  of  the  animals  to  convince  us 
that  this  supposition  is  altogether  erroneous?^  Such  a  cross  with  the 
native  cattle  could  never  have  produced  the  size  and  properties  of 
the  modern  Ayrshires,  The  earliest  authentic  writers,  who  had  am- 
ple means  of  knowledge  of  the  process  by  which  these  cattle  had 
been  bred,  up  to  the  time  of  their  published  accounts,  either  from 
personal  observation  or  eye  witnesses,  make  no  mention  of  Alderney 
blood  being'introduced ;  or  they  repudiate  the  idea  in  their  detailed 
history  of  the  origin  of  the  Ayrshires.  Mr.  Youatt  also  says,  that  in 
Kenfrewshire,  the  Highland  cow  has  been  properly  superceded  by  the 
dairy  cow  of  Scotland,  the  Ayrshire.  The  Alderney  was  tried  but 
she  would  not  answer — she  was  crossed,  with  little  success,  by  the 
native  bull — ^the  Durham  was  afterwards  attempted  and  the  Alder- 
ney crossed  with  it ;  all  has  given  way  to  the  Ayrshire."  This  im- 
pliedly repudiates  the  idea  that  the  Ayrshires  are  indebted  to  the 
Alderney  blood,  for,  having  bred  the  Alderney  blood  in  several  ways 
and  failed,  they  would  not  have  been  likely  to  have  sought  it  in  the 
Aryshires,  and  if  it  had  existed  in  the  Ayrshires,  they  would  have 
known,  mentioned  and  appreciated  it,  for  their  hobby  of  making  an 
improved  cow,  by  Alderney  blood  having  failed,  they  would  have  jus- 
tified their  theory  and  efforts  by  pointing  out  the  success  in  Aryshire. 
As  they  did  not  do  this,  he  concluded  that  they  could  not,  because 
there  was  no  Alderney  blood  in  the  Ayrshires. 

We  have  always  kept  Durhams  and  never  owned  an  Ayrshire 
cow,  but  have  known  well  the  Ayrshires  since  their  earliest  importa- 
tion into  this  State,  (Massachusetts).  We  believe  ^he  authorities  and 
opinions  above  quoted,  are  substantially  correct  and  preferable,  be- 
ing made  at  very  distant  times  and  countries,  to  any  man's  individual 
opinion,  for  no  man  can  be,  in  his  opinions,  independent  of  his  biases 
and  prejudices,  any  fnore  than  he  can  be  independent  himse^iC 
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In  conclusion,  we  would  recommend  the  Ayrshires  to  the  partic  • 
ular  attention  of  all  farmers  whose  circumstances  and  purposes  re- 
quire a  breed  of  cattle  of  their  peculiar  and  special  adaptations.— 
Western  Farmer. 


BEES  j^lND  bee  CULTXJBE. 

As  the  subject  of  bee  culture  has  received  no  attention  in  pre- 
vious reports,  it  is  thought  best  to  put  together  a  few  interesting  com. 
munications  on  the  subject  received  during  the  year,  and  published 
in  the  Journal  of  Agriculture.  They  are  well  worth  preserving  and 
may  be  read  and  referred  to  with  profit  by  those  interested.  Mr.  A. 
E.  Trabue,  of  Hannibal,  has  devoted  a  good  deal  of  attention  to  bees 
and  their  management,  and  the  results  of  his  observations  and  ex- 
periments in  regard  to  the  Italian  bee  are  quite  interesting  and  in- 
structive. 

BEE  PASTURAGE  IN  THE  WEST. 

Having  had  some  experience  in  the  care  and  management  of  bees, 
I  would  offer  a  few  hints  on  this  subject  for  the  general  good.  I  notice 
that  there  are  a  great  many  bees  kept  in  this  country,  and,  with  the 
pasturage  we  have  for  them,  the  keeping  of  bees  could  be  made  much 
more  profitable  than  it  now  is. 

In  the  halcyon  days  of  early  spring,  that  betoken  the  resurrec- 
tion of  sleeping  nafiUre,  how  delightful  to  the  ear  of  the  lover  of  na- 
ture is  the  hum  of  this  industrious  insect.  Bryant,  when  speaking 
of— 

" the  calm,  mild  day, 

As  still  such  days  will  come, 
To  call  the  squirrel  and  the  bee. 

From  out  their  wintry  home," 

understood  and  appreciated  this  charm  of  rural  life  that  you  in  the 
metropolis  know  nothing  about.  So  perfectly  are  the  habits  of  the 
floral,  and  indeed  the  whole  vegetable  kingdom,  adapted  to  the  es- 
pecial benefit  of  the  honey  bee,  that  it  almost  seems  as  though  the 
designer  and  Creator  had  created  these  flower^  for  the  sole  purpose 
of  furnishing  the  bee  with  honey.  Instead  of  their  bursting  into  life 
and  beauty  at  once,  under  the  influence  of  a  warm  sun  and  the  genial 
atmosphere  of  spring,  they  come  one  by  one  and  yield  their  sweets, 
then,  dropping  their  petals,  go  on  to  mature  their  seed  and  furnish 
food  for  other  races  of  beings. 

The  first  of  March  brings  the  blossoms  of  the  white  and  sugar 
maple,  quaking  asp,  elm,  and  some  varieties  of  the  willow.  April 
brings  with  it  the  perfumed  blossoms  of  the  wild  plum,  cherry  and 
peach,  followed  by  the  rose-scented  apple  blosBomg  of  oi^r  Jt^^i^r- 
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chards,  and  the  no  less  perfumed  and  honey-yielding  crab  apple  blos- 
soms of  our  groves  and  forests.  With  the  floral  month  of  May  come 
flowers  innumerable,  that  yield  an  enormous  quantity  of  finely  flav- 
ored honey.  Besides  the  flowers,  there  is  the  honey-yielding  blossoms' 
of  the  black  and  honey  locusts,  white  haw,  wild  black  cherry,  rasp- 
berry, blackberry  and  box  elder.  In  June  we  have,  added  to  the  large 
number  of  wild  flowers,  the  honey-laden  blossoms  of  our  meadows 
and  pastures.  The  white  and  red  clover  blossoms  that  grow  not  only 
in  our  meadows  and  pastures,  but  which  are  found  covering  all  way- 
sides and  outlands,  yield  anabundant  harvest.  During  the latterpart 
of  the  month  of  July,  all  sources  of  honey  measurably  fail,  until  the 
fore  part  of  August,  which  brings,  among  other  sources,  the  snow-white 
blossoms  of  buckwheat  This  is  raised  to  a  considerable  extent  here, 
and  is  the  richest  harvest  of  the  year.    It  usually  lasts  till  frost. 

The  meager  supply  of  honey  from  flowers  and  blossoms  during 
the  latter  part  of  July,  might,  to  the  casual  observer,  be  considered 
an  injury  to  the  honey  bee  and  its  business  of  making  honey ;  but  a 
little  further  observation  shows  that  it  is  not  the  case.  About  this 
time  the  comb  is  filled,  and  the  honey  that  has  already  been  gathered 
is  to  be  sealed  over  and  secured ;  the  brood  of  young  ones  is  to  be 
nurtured  and  matured  to  supply  the  place  of  those  which  have  gone 
forth  in  swarms ;  pollen,  or  bee  bread — that  is  furnished  principally, 
at  this  time,  by  com  tassels — ^is  to  be  laid  up  for  the  next  spring's 
brood*  then  to  be  reared,  and  the  industrious  bee  takes  this  opportun- 
ity to  gather  and  store  it  up.  After  the  early  frosts  there  is  not  much 
honey  to  be  collected,  except  from  the  yellow  fall  blossoms  which 
now  appear  amid  the  faded  verdure  of  decaying  nature.  But  now  the 
weather  is  too  cold  for  gathering  honey,  and  the  bee  only  struggles 
for  a  time  with  the  chilling  winds  of  autumn,  then  ends  the  campaign 
and  returns  to  winter  quarters. 

The  richness  of  the  bee  pasturage  of  the  West  is  indeed  great, 
and,  with  an  average  crop  of  buckwheat,  each  square  mile  would  af- 
ford an  abundant  supply  for  hundreds  of  stocks.  Buckwheat  is  of  it- 
self the  most  sure  and  profitable  crop  that  can  be  raised,  and  when 
sown  near  the  bees  it  will  give  them  from  ten  to  thirty  pounds  of  extra 
honey  per  stock.  b. 


THE  HOME  OF  THE  HONEY  BEK 

Hannibal,  Mo.,  1868. 
The  impression  seems  to  be  general  that  native  bees  do  not  vol- 
untarily inhabit  near  the  ground,  and  are  never  found  wild,  except  in 
high  situations.  A  writer  in  the  Country  Oentleman  in>^ffect  asserts 
this  to  be  true,  and  calls  on  any  one  with  a  contrary  experience  to 
speak  out  through  the  press.    I  for  one  have  to  say  that  A^§T^  often 
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found  them  near  the  ground,  and  in  two  instances  I  have  reason  to  be- 
lieve they  were  so  by  choice. 

Year  before  last  one  of  my  hands  discovered  a  strong  colony  of 
'  bees  in  the  hollow  of  a  tree  that  was  lying  on  the  ground.  This  tree 
had  been  cut  in  the  night,  three  years  before,  to  capture  a  racoon. 
We  argued  the  bees  must  have  been  in  the  tree  at  that  time,  and  were 
not  discovered  because  of  the  darkness — indeed  we  concluded  the 
coon  had  found  the  bee  tree  before  we  did,  and  was  after  honey  when 
we  caught  him.  (The  coon  will  insert  his  fore  paws  in  the  hollow, 
and  stirring  it  round  and  round,  will  then  withdraw  it  and  lick  the 
honey  clean.  If  his  fore  paw  will  not  reach  it  he  will  stick  in  his  hind 
leg.)  It  seeming  to  be  pretty  clear  the  colony  was  three  years  old,  I 
gave  the  finder  five  dollars  for  the  chance.  We  split  the  tree  open, 
and  made  a  regular  water  haul.  There  was  hardly  a  tea  cup  full  of 
honey,  and  no  comb  more  than  a  year  old.  It  was  certain  then  that 
this  colony  had  taken  possession  after  the  tree  was  cut,  and  it  was 
lying  on  the  ground. 

Again,  last  year  I  was  passing  through  the  apiary  and  discovered 
some  native  bees  busily  perambulating  in  and  out  of  an  old  box  hive, 
out  of  which  I  had  transferred  a  colony  of  bees  that  spring.  Suppos- 
ing they  were  searching  for  honey  I  paid  no  attention  to  the  circum- 
stance at  the  time,  but  in  passing  the  same  point  a  few  days  after- 
wards I  noticed  a  much  larger  number  there,  and,  besides,  a  number 
of  black  drones  who.were  not  able  to  get  in  because  of  the  narrow 
entrance.  I  turned  the  hive  up  and  discovered  a  large  colony  had 
taken  possession,  probably  the  same  day.  This  box  hive  was  setting 
flat  on  the  ground  in  its  natural  position.  Here  are  two  cases  where 
.they  appear  to  have  colonized  pretty  close  to  the  ground. 

I  will  state  another  instance :  Some  years  ago  I  was  exploring 
the  grounds  of  Thomas  Moorman,  Esq.,  of  Marion  county,  Alabama, 
and  discovered  an  excavation  in  the  middle  of  an  old  field.  I  inquired 
the  cause,  and  he  readily  gave  me  a  detailed  history  of  the  case.  It 
appears  he  had  bated  and  lined  a  swarm  of  bees  from  all  directions, 
and  they  had  inevitably  pointed  every  time  to  tbis  identical  field.  He 
had  explored  every  nook  and  comer  of  it,  repeatedly,  until  he  was 
positive  there  was  no  bee  tree  in  it.  He  was  about  to  give  it  up  for 
a  bad  job,  when  he  accidentally  looked  down^  and  saw  them  going  in 
and  out  of  the  ground.  He  declared  that  in  all  his  experience  he  had 
never  found  a  bee  tree  in  the  ground  hefore.  Mr.  Moorman  was  then 
eighty  years  of  age — a  Virginian  of  the  good  old  school,  and  his  word 
is  good  anywhere. 

If  it  were  true,  however,  that  bees  invariably  locate  in  high  posi- 
tions, that  would  be  no  reason  why  we  should  elevate  them.  By  na- 
ture we  are  naked,  and  locate  in  dens  and  caves;  it  is  natural  for  the 
fruit  tree  to  multiply  by  seed  after  its  kind — must  we  therefore  have 
no  budded  fruit,  no  clothes,  no  houses  ? 

So  far  as  my  experience  goes  it  is  better  that^tl^e  J^i^^^^^be 


ooRRESPONDiNa  seorbtaby's  bepobt.  129 

near  the  ground.  All  of  my  hives  are  on  the  ground,  or  separated 
from  it  only  by  a  board.  The  comb  does  not  mould.  The  weary  and 
heavy  laden  bee  returning  late  at  evening  not  seldom  misses  the  en- 
trance, and  falls  to  the  ground.  Though  chilled,  they  can  still  crawl 
into  the  hive,  whereas,  if  it  were  high  they  would  never  reach  it. 
Weeds  must  not  be  allowed  in  front,  nor  high  grass.  Neither  is  it  very 
important  in  what  'direction  the  hive  faces.  If  it  fronts  the  south  in 
the  summer  the  heat  of  the  entrance  is  too  great,  and  in  winter  the 
bees  are  invited  forth  by  the  sun  in  unsuitable  times.  If  the  west,  the 
high  winds  of  summer  and  winter  dash  them  to  the  ground,  and  the 
setting  sun  invites  them  forth  when  they  should  remain  at  home.  K 
the  north,  they  get  to  work  too  late  of  a  morning,  and  quit  too  soon  at 
night,  besides  other  objections.  If  the  east,  some  think  they  get  to 
work  too  soon,  and  many  are  lost,  chilled  by  the  morning  dews.  I 
think  the  east  or  southeast  less  objectionable  than  any  other.  It  is 
the  early  bird  that  catches  the  worm.  Many  plants,  such  as  buck- 
wheat, and  our  yellow  prairie  flowers,  are  rich  in  honey  in  the  morn- 
ing only ;  whereas  after  ten  o'clock,  unless  the  day  is  cloudy  or  moist, 
the  fount  of  honey  is  dry.  Neither  would  this  aspect  tempt  them 
forth  too  late  in  the  evening.  Many  bees  foraging  after  sundown  are 
lost  and  never  return.  My  Italians  have  been  found  watering  three 
miles  from  home  as  a  regular  thing.  A  neighbor  found  them  at  that 
distance,  and  lined  them  home,  supposing  he  had  found  a  wild  Italian 
hive ;  and  yet  there  was  plenty  of  water  at  all  times  within  a  stone's 
throw  of  their  home. 

A.  E.  TBABUB. 


THE  ITALIAN  HONEY  BEE. 

A  correspondent,  in  a  recent  communication,  doubts  whether 
nis  Italians  gathered  any  red  clover  honey  last  fall.  If  he  had  noticed 
the  color  of  the  honey  his  Italians  brought  in  when  the  second  crop  of 
clover  was  in  bloom,  he  would  not  have  doubted  long.  Red  clover 
honey  differs  in  color  from  any  I  know  of;  it  is  a  beautiful  bright, 
light  pink;  honey  dew  is  dark,  brownish  red.  The  two,  though  some- 
thing  alike,  can  not  be  confounded.  The  first  has  the  true  clover  taste 
and  perfume ;  there  is  nothing  to  excel  it  It  at  once  gratifies  the 
eye,  the  taste,  and  the  smell;  whereas  honey  dew  is  scarcely  better 
than  so  much  golden  syrup. 

There  is  a  great  deal  of  honey  dew  this  year;  the  leaves  of  the 
hickory,  the  post  or  burr  oak,  the  black  oak,  and  walnut  are  loaded 
with  it  It  accumulates  on  the  hickory  so  as  almost  to  run  from  the 
leaf;  the  upper  surface  of  the  black  oak  is  varnished  with  it;  the 
weeds  and  grass  beneath  these  trees  are  bespattered  with  this  excre- 
tion, while  the  same  plants  at  a  distance  from  these  trees  have  none 
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at  all— thus  at  once  betraying  its  origin  and  nature.  The  aphides  are 
to  be  found  on  many  of  them — some  translucent,  others  a  steel  ^ray 
color.  All  kinds  of  bees  are  busy  gathering  this  honey  until  nine 
o'clock  A.  M.,  when  the  sun  has  gained  power  to  dry  it  up  for  the  day; 
the  night  dews  again  dissolve  it,  making  it  available  to  the  bee  until 
dry  again. 

Last  year  I  bought  a  platform  scale,  and  selecting  a  medium  hive 
of  Italian  bees,  placed  them  on  the  platform,  so  that  whenever  I  might 
pass,  by  observing  the  beam,  I  might  know  whether  they  were  gain- 
ing or  losing.  I  recorded  their  weight  morning,  noon,  and  night,  from 
the  8th  of  June  until  the  17th  of  September.  It  might  be  interesting 
to  some  of  your  readers  to  give  this  record  in  full,  but  not  being  of 
general  interest,  I  will  give  the  result  in  weeks.  A  native  hive  of 
black  bees,  weighed  occasionally,  will  also  be  given,  as  many  people 
■wish  to  learn  the  difference  in  the  working  capacity  of  the  two  races. 

WEIGHT  OF  BEES  AND  HONEY,  EXCLUDINa  WEIGHT  OF  HIVE. 


Date. 


Natirt  Black  Bees. 


Italians. 


Remarks. 


June     8.. 
16.. 


July 


Aug. 


Sept. 


22... 
29... 

«... 
13... 
20... 
27... 

3... 
10... 
17... 
24... 

1... 

8... 
15.., 


4^  pounds.. 
16  pounds.. 
17^  pounds.. 
18  pounds.. 


20  pounds.. 


19  pounds 

18  pounds fc.. 


17}  pounds.. 


4}  pounds.. 
17    pounds.. 

4}  pounds.. 

12    pounds.. 

19    pounds.. 

25|  pounds.. 

28}  pounds.. 

29    pounds.. 

28    pounds.. 

28^  pounds.. 

28}  pounds.. 

• 

26}  pounds.. 

27}  pounds.. 

31^  pounds.. 

32    pounds.. 


Took  two  swarms  from  Italians. 

Linn  in  bloom. 
Rain  fall  of  three  inches. 
Weather  clear. 
Buckwheat  in  bloom. 
Weather  clear. 
Weather  clear. 
Honey  dew. 


On  the  16th,  two  Swarms  were  taken  from  the  Italians  by  placing 
the  queen  with  one  brood  comb  and  halt  the  young  bees  on  the  old 
stand,  and  removing  the  balance  of  bees  and  brood  three  feet  to  one 
side.  These  two  colonies  made  25  pounds  of  honey  each.  ITius  the 
Italians  stored  87  pounds  of  honey  to  17i  pounds  of  the  blacks.  The 
latter  did  not  swarm. 

Our  rain-fall  from  the  6th  of  July  till  frost  did  not  exceed  five 
inches ;  vegetation  dried  up — no  blossoms  to  be  had.  I  planted  and 
leplanted  buckwheat  broadcast,  but  none  sprouted.    Finally,  taking 
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a  large  wheat  drill,  putting  a  fence  rail  across  the  hoes,  and  a  big  nig- 
ger on  top  of  that,  the  shoes  of  the  drill  were  sunk  about  six  incihes 
into  the  dusty  soil,  and  a  dampness  was  reached  that  sprouted  the 
grain.  But  there  seemed  to  be  but  little  honey  in  the  blossom,  and  I 
hardly  got  my  seed  back. 

Determined,  however,  to  increase  my  colonies,  I  concluded  to 
try  feeding.  I  took  a  tin  pan  three  feet  square,  and  filling  it  with 
white  sugar  syrup,  set  it  out  convenient  to  the  bees,  first  strewing 
timothy  hay  over  the  compound.  There  was  at  once  one  of  the  big- 
gest fights  over  the  mess  ever  known.  They  attacked  each  other 
and  everybody.  A  colored  servant  was  run  off  a  quarter  of  a 
mile  into  the  brush,  and  declared  she  never  would  come  back  any 
more.  Between  ten  and  fifteen  thousand  bees  were  slain.  Appalled 
by  this  disaster,  but  not  whipped,  1  concluded  to  feed  each  individual 
weak  swarm  in  its  own  hive.  Procuring  a  number  of  half  gallon  tin 
cups,  and  filling  them  with  loose  timothy  hay,  I  then  poured  in  a 
syrup,  of  white  sugai*  of  about  the  consistency  of  unsealed  honey. 
One  of  these  I  set  in  the  upper  chamber  of  the  hive,  and  secured  it 
80  that  only  the  bees  requiring  aid  could  reach  it.  Wlien  they  had 
consumed  the  supply,  1  poured  in  additional  syrup  without  driving 
out  the  bees  therein,  because,  the  syrup  being  thin,  tliey  could  climb 
to  the  top  by  the  timothy  hay,  where  the  other  bees  could  clean  them 
off.  In  this  way,  by  the  consumption  of  two  barrels  of  granulated 
white  sugar,  in  the  month  of  September,  1  built  up  twenty-five  or 
thirty  weak  colonies  to  be  strong  enough  to  winter. 

I  tried  a  variety  of  experiments  in  wintering  bees:  burying  them 
like  potatoes  in  pyramids  in  the  grounrf;  in  long  ditches;  in  the  frost- 
proof root  house;  in  the  cellar;  in  a  rock  house  adjoining  the  ice 
house;  under  a  large  pile  of  sugar  cane  begasse;  in  large  clusters, 
side  by  side  and  on  top  of  each  other  (without  other  protection  than 
the  warmth  that  each  colony  would  impart  to  the  other).  Without 
detailing  these  experiments,  suflice  it  to  say,  I  find  storing  them  in  a 
quiet,  dry,  dark  cellar,  where  the  thermometer  will  stand  at  about 
40°,  produces  the  best  result  with  me,  with  the  least  trouble.  With- 
out any  protection  whatever,!  have  known  a  medium  colony  in  an 
old  square  gum  consunje  only  one  pound  of  honoy  per  month  through 
the  winter,  but  this  is  very  rare.  It  is  common  for  them  to  consume 
four  or  five  pounds  a  month.  Over  two-thirds  of  all  those  exposed  to 
the  inclemency  of  the  weather  without  protection  perished. 

Not  desiring  this  year  a  further  increase  of  colonies,  I  contmenc- 
ed  the  year  with  the  intention  to  secure  the  largest  yield  of  surpluB 
honey  possible.  In  order  to  do  this  it  was  necessary  to  have  them 
very  strong  early  in  the  spring,  so  that  at  any  time  if  a  flow  of  honey 
occurred,  there  mi^ht  be  laborers  in  plenty  to  gather  it.  Accordtng- 
Jn^,  getting  all  my  colonies  out  of  their  winter  quarters  early  in 
March,  I  set  out  a  box  four  feet  square,  open  on  tne  southern  aide 
only.    On  the  bottom  of  this  was  strewn  a  quantity  of  rye  flour.    In 
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a  few  moments  the  bees  discovered  it,  and  commenced  packing  it  in 
their  baskets.  I  repeatedly  opened  the  hives  to  see  whether  they 
were  not  filling  too  many  of  their  cells  with  it;  but  it  must  have  been 
fed  directly  to  their  young,  for  I  never  could  find  any  of  account  in 
their  cells.  Thus  they  carried  off  two  bushels  and  a  half  of  flour  the 
two  last  weeks  of  March.  The  elms  and  other  trees  then  bloomed, 
and  they  refused  the  flour.  When  the  apple  and  other  fruit  trees  had 
shed  their  bloom,  I  knew  from  experience  in  this  section  that  there 
would  be  nothing  more  for  them  to  get  until  white  clover  came  into 
full  bloom — a  period  of  three  weeks. 

When  bees  have  a  scarcity  of  honey  stored  in  their  hives,  it  is 
sometimes  the  case  that  (when  no  honey  is  coming  in  from  abroad) 
the  queen  ceases  almost  entirely  to  lay,  and  even  the  brood  already 
under  way  is  mercilessly  torn  from  their  cells  and  destroyed. 

I  had  one  hundred  swarms  with  plenty,  but  there  were  some 
twenty-five  or  thirty  more  with  scarcely  any.  It  was  evidently  too 
much  trouble  to  stimulate  all  these  with  food  separately,  and  to  feed 
them  all  in  common  too  hazardous.  How  to  bridge  over  this  chasm 
of  scarcity  troubled  me  much.  Finally,  it  occurred  to  me  that  I  had 
seen  the  bees  feeding  very  peaceably  every  spring,  when  the  weather 
permitted,  on  the  sap  of  the  sugar  maple.  Why  did  they  not  slaugh- 
ter each  other  over  this,  as  they  had  over  my  pan  of  syrup,  the  year 
previous?  Obviously  because  the  maple  sap  was  so  weak  in  saccha- 
rine they  did  not  care  enough  about  it  to  fight  over  it.  Acting  on 
this  idea,  I  prepared  a  trough  twenty  feet  long,  one  foot  wide,  and 
one  foot  deep,  then  a  float  of  pine  lath,  shaped  like  a  gridiron,  to  float 
loosely  in  the  trough.  Into  this  was  poured  a  quantity  of  water,  with 
enough  syrup  in  it  to  be  decidedly  sensible  to  the  taste,  but  nothing 
more.  They  fed  on  this  eagerly  and  quietly ;  on  fair,  warm  days  they 
would  carry  off  twenty-five  gallons  a  day.  And  yet  so  rapidly  did 
they  breed  that  I  could  never  find  more  than  a  tablespoonful  of  the 
water  in  their  hive  at  a  time.  I  think  that  a  good  deal  of  it  was  re- 
gurgitated between  the  trough  and  hive.  A  fine  mist  of  limpid  water 
was  plainly  discharged  from  numbers  of  them  as  they  took  wing ;  not 
a  particle  of  saccharine  or  any  foreign  substance  could  be  found  in 
this  discharged  fluid — ^it  was  simply  water. 

Now,  how's  this  ?  Are  not  atoms  of  water  grosser  than  those  of 
sugar?  Fill  a  tumbler  brimming  full  with  the  former,  it  will  still  ab- 
sorb a  quantity  of  sugar  without  increasing  its  bulk.  Plainly,  the 
particles  of  the  latter  substance  penetrate,  or  are  packed  in  betweefti 
those  of  the  former,  and  are  therefore  smaller.  What  sort  of  a  patent 
right  sifter  then  has  the  honey  bee,  by  which  they  can  in  a  moment 
screen  out  through  their  lips  large  particles,  and  retain  smaller.  Let 
our  inventors  look  to  it  and  give  us  a  fanning  machine  worth  having. 
Another  thing  astonished  me :  Although  carrying  off  as  mu<?h  as 
two  hundred  and  fifty  pounds  of  fluid  in  a  day,  yet  the  hives  scarcely 
increase  in  weight  at  all.    My  own  bees  certainly  got  nearly  all  of  it. 
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for  none  have  Italians  in  this  neighborhood  bnt  myself,  and  ninty-nine 
one-hnndredths  of  those  feeding  at  the  trough  were  Italians. 

I  thus  fed  nearly  two  barrels  of  white  sugar,  and  when,  on  the 
last  of  May,  white  clover — that  pale  harbinger  of  civilization— peeped 
from  its  emerald  screen,  we  were  ready  for  the  harvest. 

It  may  be  interesting  to  compare  the  following  table  with  corre- 
sponding dates  of  last  year.  The  difference  is  mainly  to  a  difference 
of  management,  but  in  some  degree  to  a  greater  flow  of  honey  in 
vegetation  this  year  than  last: 

Date.  Ket  weig^ht  honey. 

Hay  11th 15  9>i. 

18th 16  "  Stopped  feeding. 

26th 12  ** 

June  let 16  " 

8th 18t  " 

16th. 63J  " 

22d 68i  " 

2»th 96i  " 

Jttly  6th 118*  «' 

13th 114*  " 

The  greatest  rpn  of  honey  this  year  was  on  the  12th  of  June, 
when  the  bees  brought,  in  one  hive,  10  fes.;  on  the  following  day 
gained  9^  ft>s.;  on  the  next  day  9  ft>s.;  the  next  8|,  etc.  In  one  week 
this  one  Italian  hive  gained  59^  ft)s.,  chiefly  honey  dew.  On  the  20th 
June  came  a  severe  check — very  near  a  frost — thermometer  at  40° 
at  day-light  Bees  remained  at  home  evaporating  the  water  from 
that  already  gained,  and  sealing  it  They  were  2  ibs.  lighter  at  night 
and  the  next  lost  i  fc.  more.  The  next  day  proved  warm  and  genial 
They  gained  1  fi>.;  the  next  2^;  then  3  fi>s.,  and  so  on  until  the  28th  of  June,  ^ 
when  they  gained  6  Bbs.,  the  greatest  gain  in  one  day  of  the  second 
run.  Their  gains  then  lessened,  day  by  day,  owing  to  the  drouth, 
until  the  2d  of  July,  when  clover,  linn,  etc.,  suddenly  drying  up,  they 
lost  weight  in  a  clear  sky ;  and  they  have  declined  daily  until  the 
present  writing,  when  they  have  lost  in  all  from  the  highest  weight 
7ifi>s.  This  loss,  perhaps,  is  more  apparent  than  real;  being  caused 
by  the  condensation  of  their  previous  gains,  and  in  some  degree  from 
their  amazing  energy  in  exploring  all  nooks  and  comers  of  the  vege- 
table world  for  honey,  and  finding  none  returned  with  sharpened  ap* 
petite  to  the  hive. 

Mr.  Quinby,  of  New  York  State,  has  written  one  of  the  most  val- 
uable works  on  the  honey  bee  that  we  have,  but  in  his  la^t  edition  he 
strongly  doubts  whether  bees  ever  brought  in  more  than  "three  and 
a  half  pounds  of  honey  in  one  day.''  This  and  other  circumstances 
convince  me  that  almost  the  whole  of  that  work  was  written  before 
he  had  much  experience  with  the  Italian  bee.  He,  in  common  with 
almost  every  ether  writer  on  the  bee,  asserts  that  old  mouldy  comb  is 
Talueless,  and  should  be  cut  out.  I  can  assure  him,  and  others,  from 
my  own  experience,  that  if  a  piece  of  mouldy  comb,  6ven  half  filled 
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with  dead  beea,  is  placed  in  the  midst  of  a  strong  swarm  of  Italians, 
in  the  month  of  June,  they  will  immediately  turn  out  the  dead,  clean 
ofif  the  mould  thoroughly  and  completely,  and  commence  storing 
honey  in  that  identical  comb  the  same  day. 

In  closing  this  article  let  us  pause  a  moment  and  admire  the  al- 
most divine  energy  of  these  little  creatures.  The  sac  of  the  honey 
bee  will  hold  not  more  than  a  grain  of  nectar — indeed  hardly  so  much. 
In  one  pound  is  7.680  grains.  The  honey  bees,  then,  in  one  hive  of  my 
apiary,  on  the  12th  of  June,  made  76,800  successful  trips  for  honey 
between  sunrise  and  dark — equal  to  5,120  trips  each  hour,  or  85  each 
minute,  or  1^  for  each  beat  of  the  clock  the  weary  day. 

A.  K.  TRABUE. 

Hannibal,  Mo.,  July  20, 1868. 


ITALIAN   BEES. 

Three  years  ago  this  spring  the  writer  received  his  first  Italian 
queens,  and  now  has  nearly  one  hundred  hives  of  Italian  bees.  He  is 
satisfied  that  they  are  superior  to  the  common  or  black  bees,  first,  in 
the  prolificness  of  their  queens;  this  is  marked.  Italian  hives  will  be 
strong  in  spring,  and  throw  off  swarms  from  one  to  two  weeks  before 
the  common  bees.  The  great  preventive  of  the  ravages  of  the  moth 
is  to  keep  your  hives  strong;  this  very  prolificness  of  the  Italian 
queen  keeps  the  hives  strong.  Seldom  do  we  find  moth  worms  in  an 
Italian  hive.  Second,  in  vigor  and  energy.  They  commence  work 
earlier  in  the  morning;  this  is  easily  tested.  Let  a  box  with  comb  be 
exposed  to  the  bees,  the  first  bees  that  visit  it  in  the  morning,  though 
there  may  not  be  more  than  one  hive  of  Italians  in  twenty,  will  be 
the  Italians,  and  they  will  be  the  last  to  leave  it  at  night.  This  supe- 
rior energy  and  vigor  enables  them  to  store  more  honey  than  the 
common  bee.  Third,  in  keenness  of  scent.  This  is  also  marked. 
Few  who  have  kept  the  Italians  have  failed  to  notice  this  peculiarity. 
Let  a  dish  of  honey  be  exposed  in  a  room  with  an  open  door  or  win- 
dow, during  the  scarcity  of  honey,  and  the  first  bee  that  approaches 
it  is  sure  to  be  an  Italian.  And  fourth,  in  amiability  of  disposition. 
This  has  been  questioned,  and  I  will  acknowledge  that  they  are  not 
always  the  quiet,  gentle  creatures  that  some  have  represented  them  to 
be.  Excite  their  anger,  and  the  same  vigor  and  energy  that  leads 
them  to  work  earlier  and  later  than  the  common  bee  will  make  them 
more  furious  and  less  easily  quieted,  but  my  own  experience  is  that 
they  are  rather  more  peaceable  than  the  common  bee.  That  they 
work  on  red  clover  any  more  readily  than  the  common  bee,  I  have 
not  been  able  to  see  yet.  But  to  conclude,  the  Italianizing  of  an 
apiary  of  common  bees  adds,  in  my  humble  opinion,  fully  one-third 
to  its  working  powers.  Digitized  by  ^iOO^.le 
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SWARMING  OF  BEES. 

As  this  is  the  season  of  swarming,  perhaps  a  few  suggestions  with 
regard  to  it  may  not  be  out  of  place  in  your  paper.  It  is  generally 
supposed  that  a  hive  will  not  swarm  until  most,  if  not  all  of  the  cells 
are  so  filled  that  the  queen  has  no  place  to  lay  her  eggs,  and  as  this 
is  not  apt  to  happen  unless  bees  are  gathering  honey  freely,  it  is  use- 
less to  look  for  swarms,  particularly  in  the  spring,  until  warm  dry 
weather,  as  either  cold  or  wet  weather  is  unfavorable  lor  the  secre- 
tion of  honey.  Swarms  seldom  or  never  issue  until  at  least  one  queen 
cell  is  capped  over. 

Those  using  the  movable  comb  hive  can  by  examining  the  frames 
every  few  days  tell  almost  to  a  certainty  when  to  expect  a  swarm, 
though  occasionally  bees  will  change  their  mind  and  permit  the  queen 
to  destroy  the  royal  cells. 

No  rattling  of  pans  or  any  other  noise  is  needed  to  make  a  swarm 
settle ;  in  fact,  1  never  was  able  to  satisfy  myself  that  throwing  dirt 
or  water  among  the  bees  ever  had  any  tendency  to  make  them  settle^ 
though  others  think  it  will. 

The  sooner  bees  are  hived  after  clustering,  the  better  the  chances 
are  of  their  remaining  with  you. 

Hives  need  no  rubbing  with  leaves  or  salt  to  induce  bees  to  go 
into  them;  be  sure  they  are  clean,  and  free  from  cobwebs. 

There  is  another  thing  very  necessary,  the  lack  of  which  has 
caused  the  loss  of  many  a  swarm  of  bees,  and  that  is  a  cool  hive. 

After  hiving  a  swarm,  put  the  hive  on  a  ventilating  bottom  board ; 
it  should  not  be  raised,  as  bees  are  more  inclined  to  remain  in  the 
hive  if  the  ventilation  is  from  below  and  the  entrance,  the  only  place 
they  can  get  out.  The  hive  should  be  well  shaded,  and  in  very  warm 
weather  sprinkling  or  syringing  with  water  frequently  will  help  keep 
the  hive  cool,  and  of  course  have  a  tendency  to  make  the  bees  satr 
isfied  with  their  new  home. 

Occasionally  a  swarm  will  leave  a  hive  when  it  seems  as  if  all 
had  been  done  that  could  be  to  keep  them.  If  a  swarm  appears  de- 
termined to  "  secede,"  put  a  box  of  honey  on  it,  shut  it  up  on  its 
ventilating  bottom  board  and  take  it  into  the  cellar,  keeping  it 
there  tour  or  five  days;  it  might  be  well  to  give  water  by  putting  a 
dish  full  under  the  bottom  board  and  pressing  it  up  to  the  wire  screen, 
then  the  bees  can  help  themselves. 

I  never  knew  a  swarm  desert  a  hive  after  remaining  in  it  four 
days  (unless  an  accident  happened,  such  as  melting  down  the  comb), 
by  that  time  there  is  brood  which  bees  will  seldom  leave. 

It  may  be  necessary  to  explain  what  a  bottom  board  is :  it  is  sim- 
ply a  bottom  board,  with  a  six  or  eight  inch  square  cut  out  of  the  cen- 
ter, and  wire  cloth  tacked  over  it.  l.  c.  f 
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ARTIFICIAL  vs-  NATURAL  SWARMING. 

Which  is  the  best  ?  It  is  probably  well  known  to  all  who  have 
heard  of  the  movable  comb  hive  that  one  of  the  advantages  claimed 
for  it  is  that  of  being  able  with  it  to  divide  your  bees,  or  in  other 
words,  to  swarm  them  artificially.  Those  who  are  using  the  old  box 
hives,  nail  kegs,  hollow  logs,  etc.,  sometimes  question  whether  an  ar- 
tificial  swarm  is  good  as  a  natural  one.  Actual  trial  of  the  two 
modes,  under  equal  circumstances,  will  alone  decide.  Last  year  the 
writer  tried  both  thoroughly,  and  could  see  ilo  difference  in  results. 
There  are  several  things  in  favor  of  artificial  swarming.  1st.  All 
swarms  can  be  made  early,  and  it  is  well  known  that  an  early  swarm 
is  worth  far  more  than  a  late  one.  2d.  Swarms  can  be  made  at  will 
— in  other  words,  a  person  does  not  have  to  watch  his  bees  all  spring, 
and  then  have  some  of  his  best  hives  fail  of  swarming,  or  lose  their 
swarms.  This  feature  of  the  movable  comb  hive  renders  bee  keep- 
ing  more  pleasant  and  safe  to  the  business  man  who  wishes  to  keep 
bee  hives  enough  to  supply  his  family  with  honey.  How  many  have 
been  deterred  from  keeping  bees  by  the  trouble  of  watching  them 
during  swarming  time,  and  then  of  being  taken  from  business  to  hive 
them  after  they  had  swarmed  ?  3d.  Artificial  swarms  when  made 
properly  are  more  apt  to  remain  than  natural  swarms.  4th.  They  are 
more  easily  made,  as  a  general  thing,  than  natural  swarms  are  hived. 
How  often  has  the  bee-keeper,  while  getting  ready  to  hive  a  swarm, 
been  troubled  with  having  swarm  after  swarm  issues  and  persist  in 
clustering  together  ?  I  have  had  as  many  as  four  clusters  together  in 
one  monstrous  swarm.  Then  the  question  is  what  to  do  with  them  ?  To 
hunt  up  even  two  queens  and  put  them  in  two  hives  is  tedious  busi- 
ness— to  run  them  into  three  or  four  hives  at  a  venture  runs  the  risk 
of  getting  all  the  queens  in  one  hive,  when  the  other  bees  will  either 
l6ave  or  join  the  hive  with  the  queens.  There  is  considerable  loss  in 
hiving  two  or  three  prime  swarms  together,  unless  the  honey  season 
is  short  or  the  swarms  very  small.  Artificial  swarming  saves  all  of 
this,  makes  a  certainty  of  increase  of  stocks,  and  of  having  few,  if 
any  late  swarms.  I  say  few,  if  any,  because  with  a  large  number  of 
hives,  occasionally  a  hive  that  has  been  divided  will  throw  off  a  swarm, 
but  the  cases  are  so  few  that  they  are  hardly  worth  mentioning.  Last 
season  full  two-thirds  of  the  swarming  in  the  writer's  apiary  was  done 
artificially.  He  was  pleased  with  it,  and  as  stated  before,  could  see 
no  difference  in  prosperity.  This  season  business  called  him  away 
from  home  during  the  early  part  of  the  swarming  season,  so  that 
when  at  home  he  had  as  much  as  he  could  do  to  hive  natural  swarms. 
The  few  that  were  made  have  done  full  as  well  as  the  natural  ones. — 
In  my  next  I  will  continue  the  subject  of  artificial  swarming,  detail- 
ing the  different  modes,  their  advantages  and  objections.       l.  o.  f. 
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WINTEEING  BEES. 

Bees  require  so'  little  care  and  attention  at  the  very  time  other 
stock  require  the  most,  that  they  are  very  apt  to  be  entirely  neglect- 
ed ;  but  I  know  of  no  stock  so  much  benefited  by  a  little  labor  rightly 
directed  as  bees.  It  is  generally  supposed  that  twenty-five  pounds  of 
honey,  after  the  first  of  November,  is  sufficient  to  winter  a  hive  of 
bees  in  this  latitude  in  the  open  air;  if  the  spring  is  late  and  wet, 
thirty  pounds  is  barely  enough.  But  our  most  successful  apiarians  find 
that  it  pays  to  build  a  house  for  wintering  bees,  or  to  partition  off  a 
room  in  the  cellar.  We  have  always  wintered  our  bees  in  the 
cellar.  We  have  a  room  eight  by  ten  feet,  ceiled  perfectly 
tight,  with  floor  cemented.  Two  ventilating  tubes,  one  from  the 
bottom  at  one  corner,  the  other  from  the  opposite  comer  at  the 
top ;  both  opening  out  doors  with  slides  to  regulate  ventilation.  A 
thermometer  hung  to  a  slide  running  through  the  door  so  as  to  be 
drawn  out  and  examined  without  opening  the  door,  gives  us  the  tem- 
perature without  disturbing  the  bees ;  we  have  four  tiers  of  shelves. 
The  hives  are  taken  from  their  bottom  boards,  caps  or  boxes  taken 
Otff,  and  placed  upon  strips  of  lath  to  raise  them  from  the  shelves  so 
as  to  give  ventilation ;  the  holes  in  the  top  for  honey  boxes  are  left 
open.  The  shelves  are  movable  so  as  to  be  taken  down  or  put  up  to 
facilitate  operations.  We  wintered  ninety-two  hives  in  this  room  last 
winter  without  the  loss  of  one.  l.  g.  f. 


SUCCESS  IN  BEE  KEEPING. 

Success  in  bee  keeping  as  well  as  success  in  everything  else,  de- 
pends so  much  upon  taking  hold  of  it  the  right  way  and  sticking  to 
it  with  a  determination  to  succeed,  that  I  will  o£fer  a  few  suggestions, 
which  may  be  of  use  to  the  new  beginner. 

A  person  commencing  bee  keeping,  as  well  as  anything  else,  had 
better  begin  moderately.  Two  or  three,  or  perhaps  four  hives,  are  as 
many  as  it  would  be  safe  in  a  msgority  of  cases  to  commence  opera- 
tions with.  These  may  be  purchased  of  any  bee  keeper  who  has  them 
to  spare ;  or  what  may  be  better,  have  hives  made  such  as  you  want, 
and  engage  some  neighbor  who  keeps  bees  to  put  his  earliest  swarms 
in  them.  If  the  former  plan  is  adopted,  March  or  April  is  a  good  time 
to  select  and  take  them  home.  Choose  hives  under  five  years  old, 
and  that  are  strong  in  bees ;  by  rapping  smartly  on  a  hive  early  in 
the  morning,  or  any  time  in  a  cold  day,  you  can  judge  pretty  well  of 
its  strength ;  if  there  is  a  vigorous  buzzing  in  answer  to  the  raps,  it  is 
probably  well  supplied  with  bees ;  if  the  rap  is  but  feebly  responded 
to,  better  try  another.  They  can  be  taken  home  any  cool  day  by 
shutting  them  in  the  hive.    If  the  most  approved  svstem  is  to  be 
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adopted,  the  movable  comb  hive  will  have  to  be  procured.  After 
trying  several  kinds  I  am  satisfied  that  Langstroth  hive  is  the  best. 
If  common  hive«  are  to  be  used,  twelve  inches  square  by  fourteen 
high,  inside  measurement,  is  a  good  size.  No  one  should  commence 
bee  keeping  without  profiting  as  much  as  possible  by  the  experience 
of  others,  as  found  in  books  and  agricultural  papers.  Lanstroth^s 
work  on  "The  Hive  and  Honey  Bee"  should  be  owned  and  read  by 
every  bee  keeper.  Many  are  afraid  to  commence  bee  keeping  on  ac- 
count of  the  moth.  After  learning  its  habits,  any  intelligent,  indus- 
trious person  can  keep  as  free  from  it  as  he  can  keep  his  cornfield  free 
from  weeds.  The  careless,  slovenly  farmer  will  be  troubled  with 
weeds  in  his  corn,  with  moths  in  his  hive — and  he  ought  to  be ;  for  my 
part,  I  am  glad  there  are  weeds  to  hoe  and  plow  up,  moths  to  kill  and 
'protect  against;  If  it  were  not  so,  the  farmer  who  '  has  business"  in 
town  every  day  or  two  the  year  around,  and  transacts  that  "business" 
in  whisky  shops,  lager  beer  saloons,  and  billiard  rooms,  would  stand 
the  same  chance  for  success  that  I  do  who  stay  at  home,  sweltering 
in  the  cornfield  or  spending  my  leisure  moments  taking  care  of  my 
bees.  I  rejoice  that  the  Creator  has  ordained  that  "in  the  sweat  of 
our  face  we  shall  eat  bread."  God  offers  no  premium  for  laziness  or 
carelessness ;  if  he  has  given  us  weeds  and  moths  to  tight  against,  he 
has  also  given  us  the  hands  to  fight  the  one,  and  brains  to  study  and 
plan  how  to  get  rid  of  the  other.  l.  o.  f. 


aRA.Y  IDOIJKII^OS. 

The  cut  ol  Gray  Dorkings  was  first  published,  last  fall,  in  the 
Practical  Farmer^  by  Paschall  Morris,  Philadelphia,  Pennsylvania, 
from  which  source  it  was  obtained.  It  is  one  of  the  very  best  poul- 
try engravings  ever  made  in  this  country.  The  following  description, 
which  we  also  take  from  the  same  valuable  paper,  is  copied  from  Te- 
getmeier's  Poultry  Book,  and  is  given  by  a  Mr.  Douglass,  a  leading 
authority,  in  England,  oa  this  breed  of  poultry: 

In  selecting  my  brood  stock  I  look  for  massiveness  in  all  quar. 
ters  rather  than  for  a  neat  head  or  short  beak,  choosing  birds  with 
strong  backs,  and  long  straight  deep  breast  bones ;  considering  Dork, 
ings  entirely  a  table  fowl,  I  think  it  is  more  important  that  they  should 
have  straight  breasts  than  any  other  viiriety  shown.  Looking  at 
Dorkings  from  this  point,  there  ought  to  be  as  much  difference  in 
point  of  shape  between  them  and  game  fowls  as  there  is  between  a 
cart  horse,  with  his  large  head,  deep  loins,  and  capacious  chest,  and 
a  race  horse,  with  fine,  neat  frame  and  slender  limbs.  The  color  in 
Dorkings,  except  in  the  silver  gray  variety,  is  not  material;  but  I 
have  found  the  dark  color  the  most  hardy  and  heaviest  fleshed,  hav- 
ing once  had  a  cock  of  that  color  weighing  \^  pounds,  at  two  years. 
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and  several  hens  11  pounds  each.  With  regard  to  the  general  char- 
acter  of  the  brood  stock  I  will  describe  those  of  the  two  sexes  sepa- 
rately,  beginning  with  the  male.  The  cocks  may  be  either  single  or 
rose  combed.  The  single  comb  should  be  erect ;  but  a  slight  lop  at 
the  upper  part  is  not  so  great  a  drawback  as  in  a  Spanish ;  therefore, 
if  all  other  points  as  well  developed,  I  consider  it  but  a  slight  defect. 
The  rose  combed  cocks  should  have  their  combs  well  and  firmly  set 
on  their  heads,  square  in  front,  level  in  the  spikes,  and  forming  a  i)eak 
or  point  at  the  back  of  the  head. 

The  head  in  the  Dorking,  though  not  coarse,  should  be  large,  to 
correspond  with  the  size  of  the  body.  The  wattles  should  be  broad 
and  fine,  and  neatly  rounded  on  the  lower  side.  The  neck  should  be 
long,  stout,  and  profusely  hackled  with  long  feathers,  but  there  should 
not  be  any  thickness  commencing  a  few  inches  from  the  head,  and  ' 
forming  a  sort  of  shoulder  in  about  the  middle  of  the  hackle.  The 
breast  should  be  very  broad  and  full,  with  a  long  bone,  exceedingly 
deep  in  the  keel,  and  extending  well  from  the  front  towards  the  tail, 
60  as  to  give  space  for  development  of  flesh  on  the  breast '  The  bpdy 
cannot  be  too  large  and  massive,  with  great  length,  depth  and  width. 
The  back  should  be  broad,  and  the  wings  largely  developed.  I  much 
prefer  the  thighs  to  be  well  developed,  so  that  they  may  carry  plenty 
of  meat.  Tho  legs  must  be  straight,  stout,  and  free  from  feathers. 
The  feet  should  be  five-toed,  the  extra  toe  distinctly  separated  from 
the  others;  the  toes  long,  and  well  spread  out;  tail  large,  well  ex- 
panded, ani  carried  uprightly ;  the  sickle  feathers  and  tail  coverts 
long,  broad,  well  arched;  carriage  and  appearance  massive  and 
grand. 

In  the  hen,  the  beak  should Ibe  stout;  the  comb,  if  single,  well  de- 
veloped, and  falling  over  on  one  side — ^if  double,  or  rose,  firmly  set  on 
the  head,  not  too  large,  square  in  front,  inclining  to  a  peak  at  the 
back  of  the  head.  The  wattles  should  be  fine,  and  rounded  neatly  at 
at  the  lower  edge ;  head  long  and  deep ;  neck  stout,  and  well  set  on 
the  back ;  the  chest  broad,  with  great  depth  from  the  top  of  the  shoul- 
der down  to  the  point  of  the  keel  of  the  breast  bone,  which  should  be 
straight  and  deep.  The  body  ought  to  be  large,  almost  forming  a 
square  when  viewed  from  the  side;  back,  broad  and  long.  The  wings 
should  be  large,  but  not  so  large,  in  comparison  to  the  great  weight  of 
the  body,  as  in  many  other  breeds.  The  thighs  may  be  long,  and  well 
laid  along  side  of  body — consequently  the  birds  do  not  stand  in  a 
stilty  manner.  This  is  a  point  in  which  I  conceive  many  breeders 
make  a  mistake.  A  Dorking,  in  my  opinion,  should  have  a  well  de- 
veloped thigh,  but  from  its  being  set  nearly  straight  with  the  body,  it 
is  not  evident  The  legs  should  be  short,  and  of  a  length  in  propor- 
tion to  the  size  and  weight  of  the  bird.  The  feet  must  be  five-toed, 
the  extra  toe  well  developed  and  distinctly  separated  from  the  others. 
The  carriage  and  appearance  of  the  Dorking  hens  should  be  matronly 
and  dignified. 
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SHEETS   AJNTD   ^V^OOL  MA.TTER8. 

Death  of  S.  P.  Boardman. — Mr.  Samuel  P.  Boardman,  of  Lincoln^ 
Illinois,  who  was  for  many  years  intimately  connected  with  the  wool 
growing  interest  of  the  West,  and  who  took  an  especial  interest  in 
the  sheep  husbandry  of  Missouri,  died  suddenly  of  apoplexy^  at  Lin- 
coln, about  th^  first  of  November. 

He  was  39  years  old,  a  native  of  Granville,  Ohio,  and  a  graduate  of 
Granville  College.  He  settled  in  Illinois  in  1851.  His  farm,  called 
^The  Sheepwalk,"  is  located  six  miles  east  ot  Lincoln  and  is  in  an  ex- 
cellent state  of  improvement. 

He  became  Secretary  of  the  Illinois  Wool  Grower's  Association 
at  its  organization,  and  held  it  until  his  death,  to  the  entire  satisfac- 
tion of  the  Society. 

He  contributed,  for  a  number  of  years,  to  the  Prairie  Farmery 
over  the  signature  of  "  Wool  Grower,''  and  his  articles  attracted  much 
attention.  He  was  also  a  regular  contributor  to  the  Journal  of  Agri- 
culture^  St.  Louis,  almost  from  its  commencement.  As  a  writer,  he 
was  remarkably  clear,  concise,  and  practical.  His  writings  showed 
him  to  be  a  master  of  his  business,  a  man  of  superior  ability,  a  great 
reader,  and  a  careful  business  man.  He  was  author  of  a  monograph 
on  sheep  husbandry,  which  was  published  in  the  Missouri  Agricul- 
tural Keport  for  1867,  and  also  in  pamphlet  form. 

Mr.  Boardman  was  a  man  of  remarkably  good  qualities  of  heart 
and  head.  He  was  frank,  honest,  genial,  cordial  and  liberal.  He  la- 
bored for  the  good  of  his  neighborhood,  his  country,  and  his  fellow 
men,  and  his  death  is  a  public  loss. 

The  following  articles,  of  real  practical  value  to  the  wool-growers 
of  the  State,  are  selected  from  the  contributions  of  the  late  Mr.  Board- 
man  to  the  Journal  of  Agriculture  during  the  year : 

WOOL  MATTERS— EMIGRATION. 

The  Sheepwalk,  June  22, 1868. 

Since  I  sent  off  to  you  my  last,  we  have  washed  and  nearly  fin- 
ished shearing  sheep.  Have  about  seven  hundred  to  shear,  and  hope 
to  finish  by  Wednesday  or  Thursday.  We  have  to  pay  nearly  war 
prices  for  shearing — eight  cents  per  head — however  low  wool  may  be. 
Some  of  our  best  shearers  make  their  four  dollars  per  day,  even  in 
first  rate  flocks ;  and  in  bare  bellied,  second  rate,  coarse- wooled  flocks^ 
shear  sixty  to  seventy  a  day.  Two  years  ago  I  had  a  hand  who,  on 
leaving  my  shearing-floor  on  the  fourth  of  July,  had  shorn  that  season 
over  twenty-three  hundred  sheep,  and  was  expecting  to  shear  a  week 
longer.  He  commenced  the  season  in  Missouri  with  common  ^native'' 
sheep,  which  are  generally  shorn  quite  early,  and  had  followed  flock 
after  flock  into  Central  Illinois. 

Wool  is  coming  off  lighter  than  I  knew  it  to  in  this  State.    One 
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great  reason  for  it  is  the  many  heavy,  beating  rains  of  the  spring, 
which  had  thoroughly  washed  our  sheep  before  we  put  them  into  the 
water.  1  gave  all  my  sheep  four  good  swims  across  Deer  Creek,  and 
being  anxious  to  get  the  sheep  out  of  the  way  on  account  of  other 
work,  commenced  shearing  in  seven  days,  although  the  weather  was 
80  cool  at  the  time  that  the  oil  ha^  not  raised  a  particle.  Wool  shorn 
thus  early  has  a  harsh  feel,  a  fibry  look,  and  grayish  tinge  which  da 
not  appear  when  the  oil  has  started  into  the  fibre.  Although  the 
wool  is  light, yet  my  sheep  are  woolier  than  I  ever  knew  them;  my 
young  sheep  covered  from  forehead  to  hoof. 

We  do  not,  these  days,  look  for  Eastern  buyers  to  visit  us  and  buy 
our  clips  at  the  barn,  as  they  did  previous  to  '61.  There  appears  to  be 
a  kind  of  understanding  among  them  that  they  shall  not  go  beyond 
Chicago  to  buy  Western  wool — they  preler  that  we  should  send  it  clear 
down  to  them. 

In  the  olden  time  we  used  to  bulk  our  wool  in  the  barn,  ranking 
it  up  with  passages  between  ranks  so  that  a  buyer  'COuld  more  thor- 
oughly inspect  it,  and  wait  for  them  to  come  round.  Now,  we  sack  as 
soon  as  sheared  and  ship. 

As  soon  as  sheared,  my  clip  will  be  sacked  and  on  the  road  to 
Reynolds,  Reed  &  Co.,  Chicago.  The  wool-growers  of  Illinois  look 
npon  Mr.  Reynolds  as  almost  one  of  themselves,  and  know  the  man 
better  than  they  know  your  correspondent. 

It  looks,  at  the  time  of  writing,  as  if  they  wished  to  buy  Illinois 
wool  in  a  range  of  thirty-five  to  forty  cents.  It  is  no  use  guessing  how 
the  market  may  turn,  but  at  thirty-five  cents,  only  blanket  lots,  mixed 
lots,  etc.,  will  be  likely  to  go  to  market,  llie  local  dealers  of  my 
county  town  are  paying  but  thirty-five  cents  per  pound  for  the  best. 
They  get,  of  course,  only  small  lots  of  men  who,  not  making  wool  a 
speciality,  dispose  of  what  little  they  have  to  sell  immediately  after 
shearing. 

Some  of  our  large  flocks  have  already  started,  since  being  shorn, 
for  Southwest  Missouri  and  Southeast  Kansas  ;  others  will  get  on  the 
road  in  a  week  or  two.  Our  principal  highways  are  beginning  to  be 
lined  also  with  movers'  wagons  bound  for  the  same  section. 

Did  you  ever  think  that  it  is  not  the  East  that  emigrates  and 
settles  the  West,  but  the  West  settling  the  West?  Where  one  New 
England  Yankee  picks  up  his  traps  and  puts  out  for  the  far  West  (af- 
ter talking,  and  writing,  and  consulting  books  and  newspapers,  and 
travelers,  and  maps,  and  after  trying  to  get  a  colony  to  go  along  with 
him  to  keep  the  bears  off),  a  hundred  Buckeyes  and  Hoosiers  and 
Suckers  will  put  out  some  bright  morning  before  their  nearest  neigh- 
bors have  learned  that  the  *'notion"  has^tuck''  'em.  Moving,  to  a 
Western  man,  seems  like  a  small  affair.  And  having  already  ^Mm- 
proved',  one  Western  farm,  on  moving  to  a  still  newer  country^  they 
nnload  their  wagon,  start  a  shanty,  set  a  breaking  plow  to  running, 
ind  have  a  team  started  to  the  nearest  timber  for  poles  for  a  ^^Shang- 
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hai  fence,"  before  the  New  Englander  has  got  done  mediating  on  his 
courage  in  pushing  off  from  home  and  friends  into  a  Western  wilder- 
ness. 

However,  "use  doth  breed  a  habit  in  man,"  and  the  SucJcers  say- 
that  some  Hoosiers  move  into  Illinois  and  back  to  Indiana  so  frequent- 
ly that  they  can  borrow  meal  anywhere  on  the  road,  to  be  paid  when 
they  move  back  again.  That  story  with  regard  to  their  chickens  com- 
ing up  and  crossing  their  legs  to  be  tied  whenever  they  see  the  wagon 
sheet  being  bent  on,  I  can't  wholly  believe. 

About  nine-tenths  of  the  sheep-men  of  this  section  would  like  to 
sell  their  sheep  at  from  $1  to  $1  50  per  head,  and  buy  yearling  steers 
at  ^0  per  head ;  in  two  or  three  years'  time  some  of  the  same  class 
will  be  trying,  perhaps,  to  sell  yearling  steers  at  $15  per  head  to  get 
money  to  buy  sheep  at  $4  to  $5  per  head.  So  we  go;  when  things  are 
their  lowest,  it  is  only  a  very  small  class  of  shrewd  men  who  see  that 
such  stock  is  the  sort  to  buy.  s.  p.  b. 


WHAT  SHEEP  TO  BUT, 

As  it  is  altogether  probable  that  many  men  in  Missouri,  who  have 
had  but  little  or  no  experience  in  sheep  handling,  may  have  it  in  view 
to  purchase  sheep  next  spring  or  Rummer,  I  have  thought  it  would  be  a 
good  plan  to  give  them  a  few  hints  on  how  to  buy,  and  what  kind  of 
sheep  to  buy,  together  with  a  few  of  the  mistakes  which  inexperienced 
men  are  apt  to  make. 

In  the  first  place,  nineteen  men  out  of  twenty  of  this  class  always 
think  they  ought  to  have  just  twice  as  many  as  they  can  handle  well. 
In  noticing  the  action  of  our  "new  sheep  men," — L  «.,  men  who  have 
pitched  into  wool  growing  without  any  previous  experience  in  sheep, 
I  find  that  they  wish  to  start  with  just  as  large  flocks  as  the  old  hands 
at  the  business  possess,  those  who  have  been  engaged  in  it  from 
sxteen  to  thirty  years.  They  can't  see  why,  if  A  can  manage  two 
thousand  head,  B  three  thousand  head,  and  0  from  six  to  ten  thousand 
head,  they  cannot  do  the  same.  Now  if  they  would  go  back  and  look 
up  A,  B,  and  C's  early  history,  they  would  find  that  the  individuals 
named  commenced  the  sheep  business  with  flocks  of  from  two  hun- 
dred to  one  thousand  head.  In  my  acquaintance  with  the  oldest  and 
most  successful  sheep  men  of  Central  Illinois,  some  of  whom  have  a 
national  reputation  as  flock  masters,  I  can  think  of  but  one  or  two 
whose  start  in  sheep  was  as  high  even  as  one  thousand  head. 

Among  men  who  have  had  no  previous  experience  in  sheep,  there 
are  but  few  who  ought  to  commence  with  over  five  hundred  head, 
and  one  thousand  is  the  extreme  limit  to  which  a  new  sheep  man's 
flock  should  reach  on  the  start.  Some  men  think  that  if*  they  can 
only  hire  a  good  shepherd,  they  can  start  with  a  considerably  larger , 
flock  than  otherwise.    This  is  partly  tme ;  and  yet,  though  a  good 
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shepherd  is  a  good  thing,  a  good  owner  (who  knows  his  business)  is  a 
much  better  thing.  Another  thing  I  have  noticed  is,  that  a  good 
shepherd  is  a  much  better  shepherd  when  hired  to  a  man  who  is  him- 
self a  first  rate  shepherd,  than  when  he  may  have  ^'•hepherded'^  for 
one  who  knows  but  little  about  sheep. 

With  the  new  men  who  have  "pitched  into"  sheep  in  Illinois  and 
Iowa  during  the  past  five,  six,  or  seven  years,  and  who  are  now  *^pitch- 
ing  out,"  or  trying  to,  as  fast  as  they  pitched  in,  next  to  the  great  mis- 
take ol  buying  too  many  sheep,  was  the  quality  of  those  they  bought. 
Going  into  Michigan  and  Ohio  at  a  time  when  the  sheep  fever  was 
np,  they  could  buy  scarcely  any  sheep  but  "culls,"  which  a  man  had 
better  never  buy.  For  those  who  may  not  know,  I  will  state  that 
culls  consist  of  old  sheep,  spoiled  bagged  sheep,  light  shearing  sheep, 
ewes  which  have  proved  themselves  poor  nurses,  ewes  whose  lambs 
somehow  always  die  about  as  soon  as  dropped,  poor  bred  sheep,  and 
late,  unthrifty  lambs. 

Flocks  of  this  description  were  driven  about  twice  as  fast  as  they 
should  be,  many  of  them  arriving  at  their  destination  late  in  the  fall, 
worn  down  and  poor.  Sheep  should  never  be  driven  anything  of  a 
long  journey  except  in  the  spring,  or  immediately  after  shearing,  so 
as  to  get  to  their  destination  in  good  time  to  recruit  on  grass  before 
winter  sets  in.  If  sheep  are  worn  down  and  poor  at  the  commence- 
ment of  winter,  all  the  grain  in  the  world  won't  save  them.  Many 
bought  their  start  in  sheep  of  flocks  which  were  driven  West  as  a 
speculation  ;  in  such  case  they  bought  all  the  evils  above  mentioned 
intensified. 

In  buying  two  flocks  in  Ohio,  one  in  1852,  and  the  other  in  1857, 
I  always  got  the  privilege  of  throwing  out  a  specified  nuipber  from 
each  lot  purchased.  As  neither  of  those  were  excitable  years  in 
sheep,  I  could  not  only  do  this,  but  also  take  my  choice  in  lots  of 
sheep  for  sale.  At  that  time,  those  who  had  a  lot  of  ewes  to  sell  used 
to  let  them  go  unbred  in  the  fall,  so  that  if  not  sold  the  next  season 
to  some  man  for  stock  sheep,  many  of  them  might  be  turned  off"  with 
a  lot  of  wethers  for  mutton.  I  bought  dry  ewes  altogether,  because 
they  were  in  better  flesh  and  would  drive  better  than  nursing  ewes. 

The  best  sheep  for  a  man  to  buy  who  is  just  starting  a  flock,  are 
young  two  and  three  year  old  ewes.  Next  to  such,  I  should  prefer  to 
buy  yearling  ewes,  although  having  to  wait  a  year  longer  for  increase. 
I  consider  it  poor  policy,  and  do  not  practice  breeding  yearlings.  It 
will  do  in  small  flocks,  where  yearlings  are  large  of  their  age,  but  not 
in  large  flocks—of  Merino  sheep  especially.  Next  to  yearlings,  I 
would  take  a  flock  of  thrifty  lambs.  But  there  is  a  very  wide  difier- 
ence  in  the  lots  of  lambs  raised  by  difl*erent  owners  in  the  West,  ow- 
ing much  to  the  manner  in  which  they  have  been  treated.  The  sort 
1  should  not  want  are  those  which  were  dropped  in  May,  June,  and 
July,  which  were  not  weaned  early  enough,  or  not  given  a  good 
A  B— 10 
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chance  at  leaning,  or  even  in  some  cases  which  have  not  been  wean- 
ed at  all,  any  further  than  the  ewes  weaned  them.  Although  four  and 
five  year  old  ewes  are  not  objectionable,  if  right  other  ways,  yet  there 
is,  in  general,  nothing  like  young  sheep. 

A  man  who  is  unacquainted  with  sheep  should,  on  proposing  to 
himself  to  buy  a  flock  which  may  have  been  driven  in  to  sell,  for  in- 
stance, take  with  him  some  man  who  is  posted  on  sheep.  A  sheep 
man,  on  coming  up  to  such  a  flock,  will  take  a  general  look  over  it  to 
note  condition,  thrift,  quality  of  wool,  etc.  He  will  then  wish  to  have 
them  up  in  a  yard,  where  he  can  catch  them,  to  make  more  particular 
examination.  He  catches  a  lot  of  the  oldest  appearing  ones  and  looks 
in  their  mouths ;  he  watches  sharply  for  any  indications  of  scab  (small 
patches  of  wool  gone),  and  makes  a  rigid  examination  with  his  knife 
of  the  hoofs  of  such  as  limp  the  least  bit  or  show  any  tenderness  in 
their  feet  If  any  of  the  hoofs  have  been  treated  for  foot  rot  at  any 
time  within  six  months,  he  is  sure  to  see  it ;  it  shows  either  in  the 
growth  of  the  edge  of  the  hoof  from  its  former  paring  with  the  knife, 
or  in  the  rough  and  unnatural  hardness  of  the  hoof  which  the  appli- 
cation of  all  foot  rot  medicines  (caustics)  leave.  A  new  man  should 
never  buy  a  flock  which  indicates  that  it  has  been  treated  for  scab  or 
foot  rot.  They  may  be  cured,  but  he  is  not  the  man  to  risk  it.  Noth- 
ing sickens  new  men  like  having  to  go  through  a  siege  of  doctoring  a 
diseased  flock.  1  dwell  on  the  importance  of  guarding  well  against 
foot  rot  and  scab,  because  half  the  flocks  in  Illinois  and  Iowa  have 
got  one  or  the  other,  and  some  one  is  going  to  get  badly  sold  in  Mis- 
souri next  summer.  What  I  fear  most  is,  that  enough  flocks  of  this 
description  may  get  into  Southwest  Missouri  and  Kansas  to  infect  the 
whole  country. 

Buy  only  good  eheep^  if  you  can't  buy  so  many  of  them.  Of  all 
the  profitless  stock,  a  hard  lot  of  sheep  is  the  most  so.  One  thing  I 
forgot  to  mention  above,  and  that  is,  in  buying  sheep  in  the  summer 
or  fall,  to  try  and  learn  whether  they  have  had  bucks  running  with 
them.  One  of  my  neighbors  bought  a  fiock  in  such  conaition  last  fall, 
and  has  had  two  hundred  or  more  lambs  drop  this  winter,  not  one  of 
which  is  alive  at  this  time.  In  addition  to  the  loss  of  the  lambs,  many 
of  the  ewes  have  died  from  weakness  in  lambing,  and  of  those  which 
live  through,  many  of  them  will  shed  their  wool,  and  all  shear  but 
light  fleeces.  Don't  buy  ewes  out  of  a  flock  driven  in  from  a  distance 
which  have  had  bucks  driven  with  them,  even  if  they  have. been 
aproned.  Aprons  will  slip  sometimes,  and,  as  we  have  heard,  "  acci- 
dents will  happen  in  the  best  of  families."  s.  p.  b. 


MARKETING  WOOL. 

Within  a  week  or  two  past,  I  have  been  receiving  letters  from 
'flferent  correspondents,  asking  my  opinion  whether  it  is  best  to  shear 
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"without  washing  sheep,  where  to  ship  wool,  to  whom  to  ship,  etc. 
With  regard  to  the  first  query,  I  have  answered  that,  for  two  years 
past,  those  wool  growers  in  this  section  who  shipped  their  unwashed 
clips  to  New  York  and  Boston,  made  better  sales  than  those  who 
washed  their  sheep.    The  most  of  Central  Dlinois  unwashed  wool  sold 
in  New  York,  take  the  season  through,  last  year,  at  from  thirty  to 
thirty-three  cents  per  pound.    The  range  for  washed  Illinois  wool  was 
from  forty  to  forty-five  cents,  but  little  selling  at  this  last  figure. 
These  figures,  mind,  were  from  what  the  commission  merchant  and 
the  manufacturer,  jointly,  were  agreed  to  call  washed.    Men  sending 
washed  clips  to  Eastern  markets — every  fleece  of  which  was  washed, 
and  washed  equally  well  in  all  respects — find  that  a  large  per  cent,  is 
"thrown  out''  as  unwashed,  and  on  which  33|  per  cent  discount  is 
made.  Neither  the  commission  merchant  nor  the  manufacturer  would 
assert  that  all,  or  even  a  greater  part,  of  these  fleeces  were  never 
washed,  but  that  many  of  them  are  ''  too  heavy."    When  it  comes  to 
this,  it  is  plain  to  see  that  men  might  differ  very  much  in  what  made  . 
fleeces  too  heavy.    In  some  cases,  perhaps,  too  much  grease  might 
make  a  fleece  too  heavy — although  free  from  dirt  and  entirely  unob- 
jectionable in  other  respects.    I  have  seen  wool-buyers  who  consid- 
ered certain  fleeces  too  heavy  entirely  from  their  notion  of  things ; 
for  instance,  from  having  made  up  their  minds  that  certain  fleeces  of 
certain  qualities  of  wool  ought  to  weigh  only  so  much  to  the  fleece. 
I  remember  well,  fifteen  to  twenty  years  since,  when  wool-growers  in 
Ohio  were  compelled  to  split  fleeces  of  five  pounds  weight  (of  as  pure 
and  clean  wool  as  was  ever  put  up),  on  account  of  the  settled  convic- 
tions of  the  wool-buyers  of  that  day  that  no  fleece  of  tine  wool  ought 
weigh  much  over  three  pounds. 

When  it  comes  to  tlie  business  of  "throwing  out  ^  my  clip,  accord- 
ing to  the  notions  of  a  commission  merchant  whom  I  never  saw,  and 
whose  commissions  and  charges  are  a  "dead  sure  thing,"  jointly  with 
the  notions  of  a  manufacturer  whose  visits  to  his  wool  lofts  it  is  the 
interest  of  the  commission  merchant  to  secure,  you  see  it  is  a  very 
Tague  standard  for  me  to  go  by,  and  that,  no  matter  how  light  my  wool^ 
I  can  never  make  any  calculations  on  how  it  will  come  out.  I  have 
never  shipped  more  clips  than  I  was  compelled  to.  In  former  years, 
when  manufacturers  sent  their  agents  West  to  buy  wool,  I  always 
sold  at  my  barn.  In  those  days  I  watched  the  quotations  of  Western 
"wool  in  the  Eastern  papers,  and  then  said  to  myself,  the  whole  ex- 
pense of  shipping,  all  told,  is  not  less  than  five  cents  per  pound,  to  say 
nothing  about  interest  on  the  money,  risk,  uncertainty  of  the  market, 
together  with  the  delay  in  settling  my  yearly  bills.  Looking  at  it  in 
this  way,  I  always  sold  at  home,  and  was  satisfied  that  I  did  much  bet- 
ter than  to  ship.  Since  1861,  however,  the  manufacturers  have  com- 
pelled us  to  carry  our  wool  to  them,  which,  I  doubt  not,  they  find  to 
be  a  more  excellent  way.  It  is  easy  enough  to  say  that  it  is  to  the  in- 
terest of  a  commission  merchant  to  make  the  best  D]gff^^ib^lg,(S^(^ll'^r 
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consignees,  in  order  to  retain  his  customers  and  induce  new  ship- 
ments ;  but  it  is  much  of  a  piece  with  what  manufacturers  used  to  tell 
us  about  the  mutuality  of  the  interests  of  wool-grower  and  wool  man- 
ufacturer, in  those  old  days  when  they  were  always  trying  to  get  tar- 
iffs enacted  in  which  foreign  woolens  should  pay  large  duties,  but  for- 
eign wools  come  in  almost  free.  In  the  wool-commission  business  it 
is  fully  as  important  that  manufacturers  should  feel  it  desirable  to 
look  in  at  his  lofts  quite  frequently — especially  since  it  so  happens, 
from  this  cau^e,  or  some  other,  no  wool-grower,  scarcely,  sends  his 
wool  to  the  same  house  for  over  two  consecutive  years.  Like  the  boy 
who  would  not  say  that  millers  stole,  although  they  did  have  fat  hogs, 
I  will  merely  say  of  the  commission  business  that  there  is  everything 
in  it  to  make  a  man  steal,  if  he  does  not  hold  in  hard.  He  has  my 
property  wholly  in  his  possession,  and  can  make  me  what  returns  he 
pleases,  and  1  have  to  take  them.  I  would  give  a  very  pretty  little 
sum  were  wool  bought  every  day  in  the  year  by  as  many  different 
buyers,  in  all  our  small  country  market  towns,  as  buy  com,  wheat,  fat 
battle,  fat  hogs,  and  the  other  great  staples  of  the  country. 

With  regard  to  Eastern  markets,  I  have  always  found  that  a  nicely 
handled,  even  clip  of  wool  would  sell  better  in  Boston  than  in  New 
York.  As  to  whom  to  ship,  the  only  way  is  to  get  the  best  informa- 
tion obtainable  from  wool-growers  whose  clips  different  wool-houses 
may  have  sold. 

Anywhere  in  Illinois  or  Missouri,  sell  at  home,  if  you  can  get 
within  five  cents  per  pound  of  what  your  grade  of  wool  is  quoted  at 
in  New  York.  S.  p.  b. 


THE  WOOL  MARKET. 

Sheep  grow  less  in  numbers  in  our  State  (Illinois),  every  day. 
Many  of  our  large  flocks  are  putting  out  for  Southwest  Missouri  again 
this  fall. 

Have  just  got  a  letter  from  a  Sangamon  county  friend  saying  that 
he  was  going  to  cross  the  Mississippi  river  at  Alton  on  that  day  with 
seventeen  hundred  ewes,  on  his  way  to  Southwest  Missouri.  He 
already  has  nearly  as  many  in  that  section  of  country,  sent  there  a 
year  ago. 

During  the  summer — and  in  fact  for  a  year  now — every  thing 
which  could  be  called,  by  a  slight  stretch  of  imagination,  mutton,  has 
gone  forward  to  market.  Central  Illinois  has  not  been  so  cleaned  out 
of  ''feeding  sheep"  in  ten  years.  Flocks  consist  now  of  ewes — and 
only  small  ones — and  yearling  wethers. 

Good  mutton  sheep  will  be  scarce  and  high  next  March.  The 
wool  market  is  doing  better  every  day,  and  it  looks  as  if  next  year's 
Illinois  wool  might  bring  fifty  cents  per  pound.    I  speak  of  Jleri^ 
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combing  wool  brings  that  now.  Combing  wool  has  received  quite  an 
impetus  during  the  last  two  years  from  the  operation  of  our  tariff.  1^ 
our  long-wool  men  don't  look  sharp,  things  are  cooking  which  will  set 
them  quite  a  lick  back.  Various  parties  are  trying  to  get  up  a  new 
reciprocity  treaty  with  the  New  Dominion,  under  which,  it  is  alto- 
gether likely,  Canadian  wool  (which  is  almost  entirely  combing  wool) 
will  have  the  use  of  our  markets  duty  free.  As  is  well  known,  at 
present,  the  New  Dominion  stands  on  the  same  footing  with  other 
foreign,  countries,  and  her  wools  coming  into  our  markets  pay  a  specific 
duty  of  ten  cents  per  pound  and  ad  valorem  of— how  much  I  never 
think  worth  stating.  The  ship-building  and  other  interests  of  New 
England,  importers,  free-traders,  and  I  much  fear,  the  manufacturers 
of  woolens  think  a  reciprocity  treaty  with  the  New  Dominion  would 
be  a  good  thing — the  latter  much  more  so,  provided  *'raw  materials" 
could  come  in  free,  but  manufactured  articles  not.  I  discover  that 
the  manufacturing  interest  is  wholly  of  the  opinion  (strong  tariflFmen, 
all  of  them)  that  the  greatest  good  of  a  country  is  to  get  "raw  mate- 
rials" cheap,  so  as  to  work  'em  up  and  send  'em  out  to  the  world  with 
the  added  value,  you  know !  Only  way,  you  know,  to  compete  with 
other  nations  in  manufacturing!  "Sauce  for  the  goose  is  not  always 
sauce  for  the  gander." 

You  know  I  am  a  sort  of  free  trade  man  ;  free  trade  by  nature,  but 
tariflf  by  wool !  When  tariffs  are  going,  why  not  let  every  interest  go 
for  the  best  one  there  is  in  the  batch? 

How  does  it  happen  that  so  many  of  us  strong  tariff  men  wish  very 
muct  to  protect  ourselves  against  Great  Britian,  and  yet  are  so  terri- 
bly reciprocal  towards  colonies  of  Great  Britain  ? 

However,  that  is  neither  here  nor  there ;  all  there  is  about  it  is, 
that  if  combing  wool  comes  in  from  Canada  free,  our  long-wool  men 
in  the  "States"  will  find  their  present  high  tide  of  success  ebbing  very 
rapidly.  Under  the  present  tariff,  the  long-wool  men  would  increase 
in  a  few  years  sufficient  to  supply  all  the  combing-wool  needed  by 
our  worsted  manufacturers.  The  great  argument  used  by  manufac- 
turers, who  are  naturally  tariff  men,  has  always  been  that  by  means 
of  protection  you  could  increase  and  develop  any  interest  until  it 
could  stand  alone;  and  yet  many  of  our  worsted  manufactures  are  to- 
day, 1  believe,  working  .secretly  to  help  on  a  new  reciprocity  treaty, 
one  "plank"  of  which  shall  be  free  wool.  How  do  you  like  it,  you 
Cotswold,  Leicester  and  Lincoln  men  ?  Do  you  believe  that  you, 
with  your  high  taxes  and  expenses,  can  grow  long  wool  as  cheap 
as  the  Canadians,  with  their  light  expenses,  and  their  almost  no 
taxes  ? 

Did  the  Canadians  help  you  to  carry  on  that  long  four  years'  war? 
Are  they  going  to  help  you  pay  the  bills  ? 

B.  p.  B. 
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TIMOTHY  HAT  FOR  SHEEP. 

In  the  Journal  of  Agriculture^  of  the  date  of  July  11,  is  a  short 
article  headed  "Timothy  Hay  for  Sheep,^  taken  homih^  FarmerB^ 
Chronicle^  written  by  a  correspondent  in  Southern  Illinois,  who  takes 
the  ground  that  timothy  hay  is  injurious  to  sheep  in  Illinois,  but  not 
in  Ohio.  This  proposition  strikes  me  as  being  a  little  after  the  sort  of 
the  dictum  of  the  young  doctor  who,  from  the  widely  extended  expe- 
rience of  two  cases,  made  the  discovery  that,  in  a  certain  disease,  I 
forget  what,  mush  and  milk  was  a  sure  cure  for  a  Yankee,  but  death 
to  a  Dutchman. 

It  is  but  a  few  weeks  since  I  was  called  upon  to  state  how  it  hap- 
pened that  feeding  com  to  sheep  took  the  wool  all  off.  Some  corres- 
pondent had  fed  com  and  found  it  to  do  so,  and  was  intending  never 
to  feed  any  more.  I  have  had,  too,  men  tell  me  that  sheep  would 
starve  to  death  when  fed  all  the  sheaf  oats  that  could  be  piled  before 
them.  Here,  you  see,  is  an  alarming  state  of  affairs ;  one  man  has 
learned  that  com  takes  the  wool  all  off,  another,  that  oats  starve  them 
to  death,  and  now  comes  this  Southern  Illinois  man  who  has  learned 
that  timothy  hay  is  rank  poison  to  sheep  in  Illinois,  but  the  best  diet 
in  Ohio.  This  correspondent  says  that  he  fed  twelve  hundred  sheep 
on  timothy  hay,  one  winter,  and  lost  half  of  them.  That  all  may  be 
true,  and  yet  there  be  a  dozen  ways  of  accounting  for  his  loss  beside 
charging  it  to  the  ipjurious  effects  of  timothy  hay,  per  ee.  For  in- 
stance, he  might  have  fed  very  poor  hay,  and  very  little  of  it;  or,  he 
might  have  fed  a  large  amount  of  very  poor  hay;  or,  he  might  have 
fed  wholly  hay — ^which,  I  judge  from  his  language,  was  the  case ;  or, 
he  might  have  fed  large  amounts  of  good  hay  but  fed  the  whole  twelve 
hundred  in  one  feed  lot ;  or,  the  first  winter  his  flock  might  have  been 
just  off  a  long  journey,  whereas,  the  second  winter  they  had  recuper- 
ated irom  the  effects  of  the  previous  year's  drive. 

As  to  sheep  doing  better  in  Ohio  than  in  Illinois  when  fed  timo- 
thy (or  any  other)  hay,  exclusively^  the  difference  is  just  here :  In 
Ohio,  even  with  large  flocks,  scarcely  ever  are  more  than  one  hun- 
dred shed  or  wintered  in  one  enclosure ;  then,  too,  they  perhaps  have 
the  benefit  of  good  sheds,  racks,  care,  and,  perhaps,  are  fed  three 
times  a  day  with  the  best  of  hay.  Now,  unfortunately,  it  so  happens 
that  in  Central  Illinois  there  is  but  a  small  part  of  the  hay  crop  cut 
and  cured  as  early,  or  as  well,  as  it  ought  to  be  ;  and,  from  what  I 
know  of  Southern  Illinois,  I  don't  think  it  is  at  least  any  better  in 
that  section.  Suppose,  now,  you  take  twelve  hundred  sheep  which 
have  been  fed  one  winter  by  separate  hundreds  on  the  best  and 
brightest  of  timothy  hay,  throw  them  all  together  into  one  enclosure 
and  feed  them  on  the  ground,  in  the  mud  half  the  time,  with  coarse, 
-dead-ripe,  weather-beaten  hay,  and  can't  yon  see  that  timothy  hay 
might  be  **very  bad  stuff"  for  sheep  ? 

However,  in  these  days,  it  is  considered  very  poor  i)olicy.  in  any 
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State,  to  feed  sheep,  whether  few  or  many,  exclusively  on  hay.  Here 
in  the  West  it  won't  do  at  all;  and  the  man  who  tries  it  with  a  largo 
flock  will  mSike  great  losses— not  because  it  is  timothy  hay,  but  be- 
cause it  is  hay. 

I  am  now  cutting,  and  shall  have  to  feed  the  coming  winter,  per- 
haps two  hundred  tons  of  hay.  I  have,  fed  thousands  of  timothy  hay 
to  sheep,  not  for  one  or  two  but  for  seventeen  years.  I  have  yet 
to  learn  that  they  were  ever  iiyured — except  for  the  want  of  it. 

My  favorite  plan  of  feeding  large  flocks  of  sheep  is,  to  have  board 
racks  standing  in  all  my  feed  lots,  keep  them  stuffed  with  good,  bright 
timothy  hay,  and  to  roll  out  in  addition  a  big  feed  of  shock-corn  once 
a  day. 

It  does  not  make  so  much'  difference  what  one  feeds,  so  that  he 
commence  feeding  early  enough,  feeds  enough  of  it  (always  with 
some  kind  of  grain),  and  feeds  with  judgment.  Some  men  will  put 
off  feeding  in  the  fall  till  the  severest  weather  comes,  roll  out  a  big 
feed  of  corn  without  having  accustomed  the  flock  to  it  gradually, 
founder  a  big  lot  of  sheep,  which  all  shed  their  wool,  then  swear  it 
won't  do  to  feed  sheep  on  corn.  Another  man  starves  sheep  to  death 
on  poor  hay,  and  lays  the  blame  on  timothy;  he  might  as  well  claim 
that  the  reason  they  died  was  because  his  feed-rig  was  not  framed  of 
sassafras  poles.  s.  p.  b. 


COST  OF  KEEPING  SHEEP  IN  SOUTHWEST  MISSOURI. 

Mr.  J.  W.  Fen  ton  removed  from  Central  Illinois  with  a  flock  of 
sheep  in  the  fall  of  18b7,  and  located  in  Lawrence  county,  Southwest 
Missouri.  On  being  inquired  as  to  the  cost  of  keeping  sheep  in  his 
new  location,  as  compared  with  Central  Illinois,  replied  as  follows : 

The  winter  has  been  much  milder  than  it  is  in  Central  Illinois. 
To  be  sure  we  have  some  cold  snaps  here,  but  no  such  severe  cold 
weather  as  is  experienced  further  North.  Our  cold  weather  here  sel- 
dom lasts  longer  than  three  or  four  days  at  one  time.  Our  first  and 
coldest  weather  came  on  us  in  December — that  being  unusually  early 
for  this  latitude.  We  then  had  about  three  inches  of  snow,  laying 
about  eight  days;  since  then  we  have  not  had  the  ground  covered 
with  snow  this  winter.  We  have  had  a  very  dry  winter,  having  had 
only  two  days  rain  since  the  first  of  November.  My  stock  water  is 
supplied  by  a  spring,  and  has  never  been  frozen  at  any  time  this 
winter. 

A  man  well  provided  with  blue  grass  pasture  for  spring  and  fall 
feed,  can  winter  sheep  here  on  about  one  half  of  the  grain  he  would 
require  in  Central  Illinois,  and  winter  his  sheep  equally  as  well — that 
is,  if  the  sheep  have  been  kept  here  during  the  summer.  Sheep  that 
have  been  driven  from  Illinois  or  Iowa,  and  get  in  here  the  latter  parf. 
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of  the  summer,  will  require  more  grain  the  first  winter  than  those  will 
tiiat  have  been  here  all  summer.  If  I  were  to  drive  a  flock  of  sheep 
from  Illinois  to  Southwest  Missouri  next  summer,  unless  I  got  them 
here  in  the  early  part  of  the  season,  I  should  expect  to  feed  them  but 
very  little  less  than  Fwould  in  Central  Illinois,  in  order  to  get  them 
through  the  winter  in  good  condition,  because  I  should  commence 
feeding  grain  the  first  of  December,  and  feed  right  along,  no  matter 
how  good  the  grass  might  be ;  but  sheep  that  are  grazed  here  all 
summer  require  no  feed  before  the  first  of  January. 

You  can,  therefore,  judge  for  yourself  whether  sheep  husbandry 
can  be  made  more  profitable  in  Southwest  Missouri  than  it  can  in 
Central  Illinois. 


!  INFLUENCE  OF  CLIMATE  ON  THE  GROWTH  OF  WOOL. 

During  the  past  four  years  I  have  made  extended  inquiries  of 
wool-growers  and  others,  in  this  State  and  to  some  extent  in  Kansas, 
by  circulars  and  at  personal  interviews,  in  regard  to  the  eflFect  of  our 
climate  upon  the  fineness  of  wool.  The  almost  invariable  response 
has  been  that  no  perceptible  change  had  been  or  could  be  discovered. 
A  different  opinion,  however,  seems  to  be  prevalent  in  many  Eastern 
localities.  I  listened  to  the  discussions  at  the  New  England  Fair  in 
September  last,  and  heard  the  statement,  from  the  President  in  par- 
ticular, that  in  the  Western  climate  the  wool  becomes  coarser.  He 
said  that  they,  in  New  England,  could  not  compete  with  the  West  in 
producing  beef  and  wool.  It  was  impossible.  But  they  must  depend 
upon  raising  fine  animals  to  supply  the  stream  constantly  going  West, 
where  the  lack  of  skill  in  breeding  and  the  deteriorating  influences  ot 
climate  prevented  them  from  raising  animals  of  fine  quality  and  main- 
taining the  fineness  of  wool  in  sheep. 

I  think  it  may  be  safely  said  that  the  foregoing  statement  does 
not  agree  with  Western  experience.  Henry  S.  Randall,  L.  L.  D., 
author  of  several  works  on  Sheep  Husbandry,  editor  of  the  Sheep 
and  Wool  Department  of  the  Rural  New  Yorker^  and  the  best  author- 
ity on  the  subject  probably  in  this  country,  published  in  the  paper 
named,  a  few  months  since,  an  article  from  a  foreign  publication  on 
the  subject  at  the  head  of  this  article,  with  his  own  comments  thereon. 
It  is  here  given  entire  for  the  purpose  of  bringing  the  important  sub- 
ject prominently  to  the  attention  of  our  wool  growers,  as  well  as  for 
the  valuable  facts  contained.    It  is  as  follows  : 

'*  The  following  article,  from  the  London  Agricultural  Gazette, 
presents  some  rather  interesting  views  on  the  subject,  on  which  it 
treats,  though  we  cannot  subscribe  to  several  of  them.  We  do  not, 
for  example,  believe  that  the  fineness  of  wool  is  to  any  essential  ex- 
tent,, regulated  by  the  sixe  of  the  pores  in  the  ^'  upper  skin.''    This 
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theory  is  not  sustained  by  any  practical  facts  which  as  yet  have  been 
made  to  appear — at  least,  so  far  as  we  know ;  and  the  objections  to 
it  are  numerous,  and,  in  our  opinion,  unanswerable.  We  have  not 
time,  however,  to  present  them  here.  We  attribute  the  fineness  of 
wool  to  blood — or  "influence  of  parentage,"  as  the  writer  in  the  Ga- 
zette terms  it — ^modified  chiefly  by  the  course  of  breeding  to  which 
the  sheep  is  subjected.  We  will  not  assert  that  the  influence  of  cli- 
mate in  keeping  the  pores — if  the  openings  in  the  skin  filled  by  wool 
or  hair  can  properly  be  termed  pores— either  open  or  contracted,  ex- 
erts no  influence  whatever ;  but  we  think  thi%  influence  is  very  in- 
considerable, and  scarcely  of  any  practical  consequence  compared 
with  the  others  which  we  have  named. 

This  pore  theory  was  once  so  prevalent  that  the  impression  pre- 
vailed that  extremely  fine  wool  could  not  be  grown  in  warm  climates 
that  it  would  inevitably  grow  considerably  coarser  in  them.  Moder- 
ate experience  has  proved  the  fallacy  of  this  view.  Exquisitely  fine 
wool  is  grown  at  latitude  30®  in  Australia,  the  Cape  of  Good  Hope 
and  South  America ;  and  this  corresponds  with  the  latitude  of  Texas 
and  the  extreme  southern  limits  of  our  Gulf  States.  Far  finer  Menno 
wool  is  grown  on  the  scorched  plains  of  Australia,  than  in  our  North- 
ern States,  more  than  ten  degrees  more  remote  from  the  equator,  and 
vastly  colder,  in  climate.  The  finest  Merino  wools  of  the  United 
States,  "  Washington  county  wools,"  as  they  have  been  designated  in 
commerce,  are  grown  in  Southwestern  Pennsylvania,  Southeastern 
Ohio,  and  the  Virginia  "  pan-handle"  between  them ;  while  most  of 
the  Merino  wools  of  Vermont  and  New  York,  where  the  average  tem- 
perature is  essentially  lower,  do  not  rise  above  medium  Merino. 

This  appears  to  be  the  fact  the  world  over — or  wherever  the  Me- 
rino sheep  flourishes — that  the  wool  of  the  breed  is  fine  in  proportion 
as  fineness  is  sought,  i.  e.,  bred  for.  It  is  not,  as  a  general  thing,  ex- 
tremely fine  in  Vermont,  New  York  and  our  other  most  Northerly 
States,  because  the  growers  in  those  States  prefer  to  grow  it  coarser ; 
while  in  the  hot  foreign  countries  we  have  named — which,  according 
to  the  pore  theory  should  produce  an  essentially  coarser  staple — a 
materially  finer  article  is  produced.  There  is  not  a  Merino  growing 
country  in  the  world  where  the  fineness  does  not  depend  essentially 
on  the  course  of  breeding  pursued,  almost  totally  irrespective  of  cli- 
mate. Nor  is  there  such  a  country  in  the  world  where,  if  the  coarsest 
and  finest  sheep  of  the  same  flock  were  separated  into  two  flocks  and 
each  kind  bred  by  themselves — the  coarsest  rams  with  the  coarsest 
ewes,  and  the  finest  rams  with  the  finest  ewes— and  this  system  of 
breeding  and  selection  kept  up  for  a  few  generations,  in  which  the  two 
flocks  would  not  exhibit  so  great  a  difference  in  fineness  that  their 
wool  would  not  be  applicable  to  the  manufacture  of  the  same  fabrics. 
Blood  lies  at  the  foundation  of  all  qualities ;  but  breeding  is  the  great 
agent  which  controls  their  modifications. 

Climate,  however,  is  claimed  sensibly  to  affect  another 
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quality  of  wool,  namely,  its  softness  and  pliancy.  And  here  the  warm 
climate  is  supposed  to  possess  the  advantage  over  the  cold.  We  are 
inclined  to  credit  this  theory — but  how  far  this  supposed  influence  is 
exerted,  we  are  not  prepared  to  say.  Exaggerations  in  regard  to  mat- 
ters to  which  it  is  so  difficult  to  apply  practical  tests,  are  amazingly 
common,  even  among  practical  men! 

One  of  the  ideas  advanced  in  the  article  below,  will,  we  think, 
call  forth  a  smile  from  all  experienced  and  well  informed  sheep  breed- 
ers. The  writer  says :  *  The  influence  of  climate  is  very  forcibly 
shown  in  the  necessity,  which  is  so  well  recognized,  of  going  back  to 
the  original  district  of  any  special  breed  for  fresh  stock  to  maintain 
their  distinctive  character.'  Think  of  Germany,  Australia  and  the 
United  States,  going  back  to  Spain,  the  *  original  district'  of  the  Me- 
rino for  *  fresh  stock '  to  maintain  the  character  of  their  flocks  1  A  cross 
with  the  best  Merinos  now  in  Spain  would  deteriorate  the  medium 
quality  of  Merinos  in  any  of  those  countries.  This  is  not  a  mere  un- 
supported assertion,  like  so  many  of  the  declarations  of  the  writer  in 
the  London  Agricultural  Gazette.  We  have  proved  it  on  a  former 
occasion  by  abundant  and  reliable  testimony. 

Natural  history  is  full  of  traditionary  theories,  speculations^ 
'  whim-whams ' — originally  started  by  writers  of  some  supposed  au- 
thority, and  popularly  adopted  in  default  of  better  ones,  or  because 
investigation  had  not  then  pointed  out  the  true  facts  in  the  premises. 
And  these  theories  are  repeated  and  repeated  by  succeeding  writers, 
until  the  most  absurd  ones  come  to  be  regarded  as  axioms.  How  pre- 
posterous the  idea  that  the  Creator  has  so  constituted  the  world  that 
varieties  of  animals,  of  the  greatest  value  to  man,  can  only  be  raised 
in  their  perfection,  in  their  limited  'original  district '-—owing  chiefly 
to  the  'influence  of  climate.'  Climate,  soil  and  other  natural  circum- 
stances, and  accompanying  artificial  treatment,  do  unquestionably  do 
very  much  to  mould  the  characteristics  of  breeds  or  varieties,  but 
would  it  have  consisted  with  benevolent  Omnipotent  design  to  limit 
the  capacities  of  this  world  to  produce  any  of  the  most  perfect  objects 
of  utility  to  any  one  exclusive  '  district  ?'  And  what  is  the  general 
evidence  of  facts  on  this  question  ?  Can  Cotswold,  South  Down,  or 
Lincoln  sheep,  or  Devon,  Hereford  or  Short- Horn  cattle,  be  grown 
nowhere  else  in  England  or  in  no  other  country,  in  perfection,  except 
on  those  little  patches  of  English  soil  where  these  varieties  origi- 
nated ?  The  same  kind  of  question  is  applicable  to  all  brute  animals, 
and  even  to  man.  According  to  the  theory  we  are  combating,  all  va- 
rieties .of  brutes  and  men,  not  indigenous  to  or  originally  formed  (as 
varieties)  in  the  United  States,  must  deteriorate  or  run  into  new  va- 
rieties. The  Abbe  Maury,  a  French  writer  of  standing,  did  contend 
that  European  men  degenerate  physically  in  our  country  I  These  va- 
garioB  are  not  worth  notice,  except  in  so  far  as  they  effect  practical 
action — and  we  suppose  there  is  little  danger  of  this,  in  respect  to  our 
sheep.    But  in  this  hasty  and  superficial  review^o^  Jhe^^^^^^nder 
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consideration,  we  could  not  resist  the  temptation  of  giving  one  kick 
at  this  relic  of  '  old  fogy  ism.'    And  now  for  the  article  itself :'' 

"In  the  growth  of  wool,  which  is  a  natural  protection  of  sheep 
from  the  inclemency  of  the  weather,  we  may  reasonably  calculate 
upon  the  influence  of  climate  being  somewhat  important,  and  such 
is  generally  the  case.  The  laws  which  regulate  its  growth  appear  to 
act  so  that  the  circumstances  which  render  certain  modifications  in 
the  wool  desirable  also  favor  their  production. 

The  first  and  most  evident  influence  of  climate  upon  wool  is  in 
its  control  of  the  fineness  of  the  staple.  This  is  of  course  regulated 
by  the  size  of  the  individual  fibers  of  the  wool,  and  we  shall  have  oc- 
casion to  show  that  climatic  influences  have  a  very  important  part  to 
play  in  determining  their  size  and  general  formation.  Springing  as 
the  wool  does  from  a  little  sac  or  vesicle  placed  beneath  the  upper 
skin,  through  which  it  has  to  penetrate,  it  is  clear'  that  the  aperture 
through  which  it  passes  acts  as  a  sort  of  gauge,  and  determines  the 
size  of  the  fiber.  If  this  gauge  remains  constantly  of  the  same  size 
we  should  have  a  wool  produced  consisting  of  fibers  of  equal  diame- 
ters, and  therefore  of  equal  degrees  of  fineness.  These  gauges,  how- 
ever, are  not  constant  in  their  size,  and  various  circumstances  in- 
fluence the  result,  to  which  we  shall  briefly  advert. 

The  influence  of  parentage  clearly  precedes  all  other  agencies, 
and  decides  the  preliminary  conditions  of  the  growth  of  wool.  It  is 
true  that  these  preliminary  conditions  are  subject  to  modification  by 
other  agencies,  but  they  still  constitute  the  foundation  upon  which 
they  act.  We  cannot,  therefore,  safely  neglect  them,  nor  deem  th^m 
unimportant  simply  becaiise  other  circumstances  re-act  upon  them. 
We  should  rather  secure  the  preliminary  conditions  as  fully  and  as 
favorably  as  possible,  and  then  protect  them  from  prejudical  in- 
fluences with  jealous  care. 

The  circumstances  which  most  powerfully  affect  the  size  of  these 
apertures  in  the  upper  skin,  through  which  the  wool  has  to  pass,  are 
variations  of  temperature  and  the  condition  of  health.  The  influence 
of  climate  is  generally  operative  through  the  former  of  these,  but  in 
many  instances,  when  the  change  of  temperature  has  been  extreme, 
it  affects  the  conditions  of  health,  and  both  come  into  play.  The 
warmth  of  the  skin  is  well  known  to  regulate  the  size  of  the  pores  of 
the  skin.  These  become  more  open  in  warm  weather  than  in  cold, 
and  in  like  manner  the  apertures  through  which  the  wool  passes  be- 
comes of  larger  diameter  with  increase  of  temperature.  As  a  conse- 
quence of  this  we  find  the  fiber  of  wool  is  always  produced  of  a  larger 
size  when  the  temperature  increases,  and  of  a  smaller  size  when  it 
lowers.  To  a  great  extent  this  is  controlled  by  the  growth  of  wool 
already  existing  upon  the  sheep,  which  protects  the  skin  from  any 
sudden  variations  of  temperature  to  which  it  would  otherwise  be 
liable. 

This  protection,  however,  whilst  it  modifies  the  influence  of  these 
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changes  of  temperature,  does  not  set  them  aside.  They  are  still  very 
powerful  in  their  influence  upon  the  growth  of  wool ;  and  when  the 
sample  of  one  district,  possessing  a  higher  average  temperature,  is 
compared  with  a  fine  sample  of  another  district  in  a  colder  climate, 
it  becomes  very  evident.  It  is  perfectly  true  that  much  may  be  done 
by  good  management  to  keep  down  the  temperature  in  the  summer 
months,  and  to  protect  from  the  cold  in  the  winter,  and  thereby  se- 
cure a  greater  uniformity  of  warmth  throughout  the  year,  which  must 
be  accompanied  by  a  growth  of  wool  of  more  uniform  size.  We  shall, 
however,  find  that,  whilst  we  cannot  act  independently  of  these  in- 
'fluences,  we  can,  by  judicious  management,  prevent  any  injury  to  the 
wool.  The  fineness  of  the  sample,  must,  of  necessity,  be  much  under 
the  control  of  the  climate,  but  we  can  still  prevent  violent  changes 
of  temperature  acting  upon  the  skin,  and  thereby  we  can  avoid  those 
sudden  variations  in  the  size  of  the  fiber  which  give  it  such  irregular 
strength.  Thus,  while  certain  districts  will  retain  a  general  character 
for  the  class  of  wool  produced  under  good  management,  that  wool 
will  be  grown  with  such  regularity  in  the  size  of  fiber  that  its  strength 
shall  be  fully  preserved.  'It  is  the  weakest  link  in  the  chain  which  in- 
dicates its  strength,  so  also  is  it  the  weakest  point  in  the  fiber  which 
determines  its  liability  to  fracture  when  in  the  hands  of  the  manufac- 
turer ;  and  it  is  to  avoid  these  weak  points  that  it  becomes  incumbent 
upon  the  flockmaster  to  decrease  any  variations  in  the  temperature 
of  the  skin,  as  much  as  he  possibly  can. 

The  quantity  of  rain  falling  in  any  district  is  another  powerful 
agency  in  its  influence  upon  the  quality  of  the  wool.  This  is,  of 
course,  much  less  injurious  where  the  soil  happens  to  be  dry  and  por- 
ous, and  on  the  other  hand  its  influence  is  most  prejudicial  when  the 
soil  is  of  a  retentive  character.  The  value  of  a  dry  lair  for  sheep  is 
invariably  acknowledged,  for  when  once  they  get  wet,  and  are  kept 
under  its  chilling  influences  for  any  lengthened  period,  the  foundation 
is  laid  for  a  derangement  of  the  health  of  the  animal,  and  this  is  ut- 
terly inconsistent  with  the  successful  growth  of  wool.  We  notice, 
however,  that  the  wool  grown  in  wet  districts  is  better  adapted  for 
carrying  off"  the  large  quantity  of  rain  thus  falling  upon  them.  It  is 
a  natural  provision  for  assisting  in  the  protection  of  the  sheep  of  our 
rainy  districts;  and  so  far  it  is  very  valuable  and  important,  but  it 
seriously  affects  the  quality  of  the  wool,  especially  in  respect  to  its 
felting  character. 

The  influence  of  climate  is  very  forcibly  shown  in  the  necessity, 
which  is  so  well  recognized,  of  going  back  to  the  original  district  of 
any  special  breed  for  fresh  stock  to  maintain  their  distinctive  charac- 
ter. However  great  the  care  shown  in  their  management,  the  origin- 
al type  is  modified  by  the  influence  of  local  circumstances,  and  in  no 
particular  is  this  more  evident  than  in  the  character  of  the  wool.  It 
is  one  of  the  earliest  indications  of  a  loss  of  the  essential  character- 
istices  of  any  breed  of  sheep,  and  the  necessity  for  correcting  it 
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arises  as  much  from  the  importance  of  maintaining  other  features  of 
character  which  would  soon  disapper,  as  for  the  sake  of  keeping  the 
growth  of  wool  up  to  the  accepted  standard  of  quality.  We  cannot, 
as  yet,  give  any  satisfactory  explanation  of  the  causes  which  render 
thi^;  necessary,  but  of  the  fact  there  is  no  doubt;  and  very  much  of 
the  influence  thus  acknowledged  may  clearly  be  attributed  to  the 
special  action  of  the  climatic  agencies  which  are  exerting  a  constant 
influence  upon  the  sheep  of  the  district.  We  must  not  look  upon  the 
liyiog  animal  simply  in  relation  to  any  one  product,  however  desirable 
that  may  be ;  but  we  must  consider  it  in  relation  to  all  the  functions 
of  life.  Thus  a  certain  type  of  animal  being  produced  under  certain 
given  conditions  of  climate  and  soil,  and  subsequently  removed  there- 
from to  a  different  climate,  does  offer  many  difficulties  for  maintain- 
ing the  original  typical  form  in  all  its  perfection,  because  of  these 
powerful  variations  in  climate.  Practically,  however,  we  cannot  ma- 
terially modify  these  variations  in  climate,  but  we  may  meet  them  by 
introducing  stock  from  the  original  district  which  possess  in  full  force 
the  distihctive  features  of  the  breed. 

To  judge  JFuUy  of  the  influence  of  climate  upon  the  growth  of 
wool,  we  must  take  a  wider  range  than  that  afforded  by  our  own 
country,  for  although  we  shall  find  the  same  laws  holding  good  in 
different  districts  of  England,  we  shall  not  find  the  viariations  pro- 
duced so  marked  in  their  character.  Thus  we  find  sheep,  which  be- 
fore (exportation  carry  heavy  coverings  of  good  wool,  yielding  after  a 
few  years  a  sample  of  a  totally  different  character — the  staple  gradu- 
ally becoming  thicker,  harsher  and  coarser,  and  steadily  degenerat- 
ing into  hair.  This  change  may  not  be  fully  attained  in  the  fleece  of 
the  same  sheep,  but  the  succeeding  generations  will  each  become 
more  and  more  distinguished  in  this  respect.  In  our  own  country 
we  have  forcible  examples  of  the  influence  of  climate  in  the  tendency 
of  wool  to  become  kimpy  when  sheep  are  taken  from  lowland  farms 
into  more  hilly  districts,  illustrating  the  same  predisposition  for  wool 
to  assume  a  hairy  character  under  the  influence  of  climate. 


"HOW  TO  MAKE  OUR  FARMS  REMUNERATIVE  AND 

ATTRACTIVE." 

BY  W.  M.  KING,  OF  ST.  LOUIS. 

[Read  at  the  Annual  Meeting  of  the  Indiana  Horticoltaral  Society,  January  7th,  1869.] 

Ladies  and  Gentlemen:  Having  no  pecuniary  object  in  view, 
or  axe  to  grind,  I  shall  endeavor  to  state  such  facts  as  have 
come   under  my    observation    relative    to    the    subject   matter  of 
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the  following  essay  which  I  have  essayed  to  produce.  It  is  not 
to  be  expected  that  I  shall  be  able  to  bring  as  full  sheaves  of 
important  agricultural  and  horticultural  truths  as  may  have  been 
repeatedly  brought  to  your  ample  winnowing  and  threshing  floor 
by  some  intellectual  Boaz!  Nevertheless,  if  I  succeed  in  collect- 
ing a  few  grains  of  practical  suggestions  from  the  ever  broadening 
fields  of  inquiry  and  intelligent  research,  I  trust  I  shall  not  be  deemed 
a  Ruth-\Q%s  invader. 

If  I  understand  the  object  of  this  meeting,  it  is  to  compare  notes 
and  listen  to  the  testimony  of  praotioal  working  men  relative  to 
Horticulture  and  its  collateral  interests.  You  do  not  come  here  to 
listen  to  essays  copied  almost  word  for  word  from  acknowledged 
standard  works,  and  which  have  been  still  further  elaborated  until 
the  ideas  contained  therein  become  as  intangible  as  mist,  and  seem 
to  be  as  nebulsa  in  the  farthest  perspective !  In  fact,  if  the  premises 
which  some  of  our  theoretical  agriculturists  and  horticulturists  assume, 
had  the  small  pox,  their  conclusions  would'nt  catch  it !  Many  of  our 
most  practical  men  are  becoming  tired  of  this  state  of  things.  The 
fact  is  notorious  that  men  who  are  pecuniarily  interested  in  some 
grand  discrimin  ating  scheme,  join  these,  and  kindred  associations 
mount  some  velocipedian  hobby,  such  as.  White  Willow,  Rhubarb, — 
Peach  on  the  Plum — half  standards,  periodicity  of  the  flow  of  sap 
(to  the  brain  of  course,  excepted!)  and  Jehu  like,  ride  down  all 
candid  opposition  and  deluge  the  community  with  a  flood  of  new  un- 
tried things,  greater  in  quantity  than  the  aqueous  particles  in  the 
time  of  Noah !  In  the  good  old  times  of  our  grandfathers,  it  was  very 
generally  supposed  that  the  motive  power  which  actuated  a  man 
could  be  found  within  the  region  circumvented  by  his  waist-coat. 
But  this  does  not  seem  to  be  the  case  now,  for  when  we  see  a  man  in 
one  of  these  societies  assume  the  perpendicular^  we  involuntarily 
propound  to  ourselves  the  query — ^from  whence  do  these  remarks 
originate?  and  are  they  not  connected  with  the  prospective  contents 
of  an  article  manufactured  expressly  for  reception  purposes — from  the 
skins  of  those  domestic  quadrupeds  which  are  not  permitted  to  attain 
to  years  of  ox-hood  ? 

HOW  TO  MAKE  OUR    FARMS  RBMUNERATTVE. 

The  first  move  in  the  right  direction  is  to  reduce  the  area  of  su- 
perficial surface  cultivated,  and  increase  the  producing  capabilities  of 
the  soil  by  deep  and  thorough  cultivation  and  pulverization,  and  by 
the  application  of  manures  adapted  to  the  wants  of  the  crop  designed 
to  be  grown.  "  In  England  there  are  many  farmers  who  more  than 
support  themselves  and  large  families  on  the  products  of  six  acres, 
besides  paying  heavy  rents.  Agriculturists  in  Germany,  who  are 
proprietors  of  six  acres,  support  themselves  on  two,  and  lay  up  money 
on  the  remainder."  In  order  to  make  our  small  farms  successful  the 
soil  must  be  worked  deeply,  and  in  the  variable  climate  bordering  on 
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the  39th  parallel — (a  veritable  battle  ground  of  the  elements)  where 
we  are  so  subject  to  extremes  of  flood  and  drouth ;  de^  and  ihorouffh 
culture  is  actually  indispensable  as  the  most  essential  element  of 
success.  This  is  especially  true,  of  the  region  lying  south  of  the  42d 
parallel.  North  of  this  parallel,  the  frost  penetrates  the  soil  to  a 
great  depth  during  the  winter  months,  which  by  force  of  expansion 
loosens  and  areates  it,  allows  the  warm  spring  rains  to  penetrate  the 
soil  readily  which  forming  pores,  admits  to  a  considerable  depth  the 
free  circulation  of  warm  air,  which  results  in  producing  a  speedy 
growth,  and  exert  a  hiagic  influence  in  bringing  forward,  and  hasten- 
ing maturity  of  the  crops.  While  on  the  other  hand;  in  the  region 
of  the  39th  parallel  we  have  an  undue  amount  of  rain,  without  the  in- 
fluences of  deep  freezing,  the  attendant  result  is,  perpetually  pack- 
ing, instead  of  loosening  the  soil. 

Thus  it  is  that  on  our  stiff  clay  soils  that  every  year  of  cultivation 
on  the  four  and  six  inch  plan  results  to  the  disadvantage  of  the  culti- 
vator. South  of  the  36th  parallel,  however,  the  winters  are  so  mild, 
that  during  the  intervals  of  warm  weather  the  wheat  plants  and 
other  grains  of  a  similar  character  make  such  a  vigorous  growth  and 
warfare  against  the  elements,  that  by  spring  they  are  thoroughly 
established  and  the  time  of  their  maturity  hastened.  Hence  it  is, 
that  we  hear  of  the  farmers  of  Northern  Mississippi  turning  their 
attention  to  wheat  raising,  and  sanguine  persons  are  predicting  that 
it  will  become  the  greatest  grain  growing  State  in  the  Southwest 
within  five  years.  It  is  said  that  the  Mississippi  farmer  can  have  his 
wheat  in  the  market  in  June,  and  have  his  money  in  his  pocket  in 
time  to  buy  out  the  cotton  planter's  farm  and  stock  in  the  fall  at  the 
sheriff's  sale." 

On  or  near  the  39th  parallel,  however,  the  soil  must  be  more  deep- 
ly worked,  first,  by  looSening  the  subsoil,  by  running  a  subsoil  lifter  or 
plow  in  the  bottom  of  the  ordinary  furrow.  This,  in  connection  with 
a  judicious  rotation  of  crops,  including,  first  of  all,  clover,  and  the  ap- 
plication of  all  the  manure  that  can  be  made  economically  available, 
will  be  the  John  the  Baptist,  heralding  the  incoming  of  a  better  dis- 
pensation, and  the  small  farmer  will  soon  be  able,  by  reason  of  the 
increase  of  his  crop,  to  thoroughly  underdrain  his  land,  which  will 
prevent  surface  washing,  lengthen  the  season  for  labor  and  vegetation, 
prevent  freezing  out,  warm  the  soil  from  10  to  15  degrees,  hasten  the 
planting  season  10  to  12  days,  so  that  by  fall  the  crop  will  be  suflBlcient- 
ly  matured  to  withstand  the  early  autumnal  frosts.  In  addition  to  this 
course  of  culture,  the  thorough  and  complete pulveriBation  of  the  sur- 
face soil  is  absolutely  necessary,  1st,  as  a  means  of  making  the  plant 
food  in  the  soil  available  ;  2d,  as  a  means  of  preventing  the  rapid 
evaporation  of  moisture  from  the  surface  during  severe  drouths,  at 
which  time,  it  is  a  well  known  fact,  that  capillary  attraction  is  being 
carried  on  in  a  ratio  corresponding  to  that  of  evaporation.    For  this 

Digitized  by  V^OO^ IC 


ooBBXSPONDnra  seobbtabt'b  repobt.  161 

reason  we  need  improved  machinery,  haying  a  rapid  vibratory  motion 
similar  to  that  of  the  sickle  bar  in  our  reapers. 

An  eminent  writer,  Horace  Greeley,  in  regard  to  deep  culture, 
says : 

"I  hold  it  demonstrated  that  the  average  value  of  land  in  tillage 
is  pretty  accurately  measured  by  the  depth  to  which  it  has  been  thor- 
oughly worked.  That  is  to  say :  If  a  farm  of  one  hundred  acres, 
whereof  one-half  has  been  thoroughly  pulverized  to  the  depth  of  six 
inches,  is  worth  f  100  per  acre — the  uncultivated  half  being  worth  $50 
per  acre — making  in  all  $7,500,  then  the  value  of  said  farm  would  be 
increased  to  $10,000,  if  those  60  acres  were  so  worked  to  the  depth  of 
12  inches ;  $12,500  if  the  depth  of  soil  on  the  portion  in  tillage  were 
increased  to  18  inches,  and  $16,000  if  it  were  still  further  increased  to 
two  feet  And  I  feel  confident  that  in  no  way  can  a  farmer  increase 
his  wealth  so  rapidly  as  by  increasing  the  depth  of  his  arable  soil. 
The  best  practical  farmer  that  I  know  assured  me,  three  years  ago, 
that  he  grew  twelve  acres  of  good  cabbage  on  an  ordinarily  subsoiled 
field,  with  less  than  half  the  fertilizers  that  he  must  have  applied  had 
he  but  plowed  six  or  seven  inches ;  while  a  severe  protracted  drouth 
that  had  stopped  the  growth  of  his  neighbor's  'truck,'  had  produced 
no  effect  on  his." 

HOW  TO  HAES  OUB  HOMES  ATTBAOTIVE. 

If  effects  are  the  results  of  causes^  we  infer  that  there  must  be 
some  cause  for  the  rapid  increase  of  the  population  of  our  cities,  es- 
pecially by  the  influx  of  young  men  from  the  rural  districts.  The  first 
cause  doubtless  is,  that  his  country  home  is  unattractive  to  him.  An- 
other is,  that  the  schoolmaster,  as  soon  as  he  discovers  the  premoni- 
tory symptoms  of  talent  in  one  of  his  pupils,  completes  a  diagnosis  of 
the  case,  and  recommends  a  profession ;  and  forthwith  visions  of  fu- 
ture greatness  occupy  the  mind  of  the  boy,  until  he  believes,  as  did 
Daniel  Webster,  that  the  best  way  to  hang  a  scythe  was — on  the  limb 
of  an  apple  tree  1  Still  another  is,  the  flaming  advertisements  of  our 
commercial  colleges,  who  hold  out  inducements  that,  if  young  men 
will  only  graduate  at  their  institutions,  they  can  easily  get  situations 
for  them,  and  then  their  fortunes  will  be  assured.  Fatal  fallacy  1  The 
result  too  often  is  that  there  is  plethora  of  diplomas,  and  correspond- 
ing diminution  of  vacancies.  Out  of  employment,  he  applies  to  an 
employment  agency,  who  tickle  him  and  entice  him  with  promises, 
until  his  last  dollar  is  gone;  then,  ashamed  to  send  to  his  old  home 
for  money  to  return  thereto,  and  lead  an  honorable  life,  he  too  fre- 
quently accepts  the  most  menial  and  degrading  employment,  becomes 
a  beer-guzzling  embodiment  of  stupidity,  loses  his  self  respect,  and 
becomes  only  a  ten  pin,  to  be  knocked  about,  where  he  confidently  ex- 
pected to  make  a  ten  strike  /  The  best  way  to  manage  a  teacher  who 
A  B— 11 
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takes  the  practical  method  of  showing  that  his  conyictions  center  in,  and 
revolye  around,  the  belief  that  all  wisdom  centers  in  the  law  and  di- 
vinity^ and  who  talks  the  professions  up  and  agricnlture  dowrij  is  to 
request  him  to  about  face!  and  give  you  a  specimen  of  his  Westonian 
agility  as  a  walkist! 

Elippart,  of  Ohio,  says:  ^'Even  farmers  themselves  encourage 
their  sons  and  daughters  to  think  that  there  are  more  honorable,  pleas- 
ant and  easier  ways  of  gaining  a  liyelihood  than  that  of  farming. 
This  same  class  of  farmers,  however,  set  no  example  of  learning  them- 
selves,  or  teaching  their  sons  the  whys  and  wherefores  of  agricultural 
opera,tions ;  and  surely  it  is  by  no  means  surprising  to  find  young 
men  disgusted  with  an  avocation  which  promises  nothing  else  than 
unremitting  care,  and  a  dull  routine  of  continued  and  severe  labor. 
If  the  son  manifests  a  taste  for  reading,  his  parents  direct  his  energies 
to  the  acquirement  of  a  profession  other  than  that  of  agriculture* 
It  is  a  fact  patent  to  all,  that  the  young  men  who  leave  the  quiet  farm 
in  the  country  for  the  noise  and  din  of  city  life,  invariably  become  the 
first  victims  of  the  vicious  and  demoralized  in  the  city,  and  then  fol- 
low in  the  footsteps  of  them  who  have  deceived,  betrayed  and  ruined 
them.  I  have  made  careful  inquiry,  and  make  the  statement  on  re- 
liable authority,  that  the  greatest  proportion  of  criminal  and  vicious 
young  men  under  25  years  of  age,  convicted  of  crimes  committed  in 
the  city,  are  those  who  were  reared  on  the  farm  until  they  were  15  or 
18 years  of  age!" 

To  remedy  this  alarming  condition  of  things,  the  old  home  should 
be  made  more  pleasant.  A  few  more  hooks  and  papers^  and  a  great 
deal  less  of  unsystematic  drudgery,  would  be  a  change  for  the  better 
which  would  be  duly  appreciated  by  the  hoys.  Even  an  ociiasional 
diay  could  be  set  apart  for  recreation,  provided  it  were  explained  to 
the  boys  that  it  was  necessary  to  rise  a  little  earlier  and  work  a  little 
more  vigorously  to  accomplish  a  specified  amount  of  work  in  a  limit- 
ed time.  How  much  brighter  the  eyes,  and  elastic  the  step,  of  boys 
raised  in  this  style,  than  those  under  the  endless  drudge  and  tread- 
mill system.  Then,  too,  the  boys  should  be  consulted— yes  consulted ! 
About  the  work  and  the  various  operations  on  the  farm.  Indeed,  this 
might  be  done  without  outraging  the  dignity  of  pater  families^  for  in 
Bine  cases  out  of  ten,  the  children  so  consulted  would  willingly  and 
affectionately  yield  to  the  wiser  and  matnrer  judgment  of  the  father. 
I  say,  give  the  boys  a  chance.  Set  apart  a  small  parcel  of  land  for 
tliem.  Let  them  raise  a  crop  and  sell  it,  and  invest  a  portion  of  the 
pfooeeds  in  agricultural  books  and  papers.  Let  the  latter  be  sent  to 
their  address,  and,  my  word  for  it,  you  will  find  them  apt  pupils  when 
yen  call  for  them  to  attend  a  course  of  lectures,  or  become  students 
ia  y.our  State  agricultural  and  industrial  school.  If  you  see  any  ge- 
mua  in  your  children  for  mechanics,  sculpture,  painting  or  drawing, 
don't  throw  the  cold  sheet  of  indifference  over  their  tender  and  en- 
thusiastic souls,  but  encourage  them  every  way  you  can.    If  neighbor 
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Skinflint  does  put  his  boys  in  separate  fields  to  work,  and  induce  a 
competition  between  them  to  see  which  can  do  the  most,  do  not  do 
likewise.  Once  in  a  century  is  as  often  as  we  desire  to  be  compelled 
to  look  on  one  of  those  merciless  bipeds  who  possess  the  form  of  man 
without  the  essential  accompaniment  of  a  soul ! 

To  increase  the  attractiveness  of  our  homes,  we  must  continually 
develop  our  Horticultural  resources.  This  was  man's  primitive  em- 
ployment in  the  garden  of  Eden,  and  to  which  he  must  eventually  re- 
turn, if  he  would  restore  mankind  to  the  happy  condition  mentioned 
as  having  been  in  vogue  soon  after  the  beginning  1  In  indicating  the 
kind  of  fruit  to  be  eaten,  it  was  expressly  stated  to  be  that  in  which  is 
the  seed  of  the  tree.  In  this  connection,  recent  scientific  physiologi- 
cal researches  have  shown  that  fresh,  ripe  fruit  should  constitute  the 
leading  element  in  the  diet  of  mankind.  That  food  does  ibfluence  our 
mental  and  emotive  states,  is  unquestionable.  The  history  of  the 
world  goes  to  show  that  the  unlimited  use  of  animal  food  has  a  tend- 
ency to  animalize  the  habits  and  disposition.  This  is  especially  true 
concerning  the  flesh  of  the  direct  descendants  of  those  animals  wticb, 
on  a  certain  occasion  some  1,800  years  ago,  when  the  attempt  was 
made  to  drive  them  where  they  had  constitutional  objections  to  going, 
they,  with  their  inherent  obstinacy,  ran  violently  down  a  steep  place 
into  the  sea.  To  hasten  the  incoming  of  a  more  fruit  consuming  dis- 
pensation, the  sciences  of  horticulture  and  entomology  should  be 
taught  in  our  common  schools.  It  is  exceedingly  important  that  every 
boy  and  girl  throughout  the  length  and  breadth  of  the  land  should 
become  familiarized  with  the  appearance  of  their  insect  friends  and 
foes,  ^n  order  that  they  may  know  which  to  save  and  which  to  de- 
stroy. 

It  is  only  by  the  combined  efforts  of  the  whole  people  that  we  can 
succeed  in  effecting  the  desired  result 

Even  now?,  eternal  vigilance  is  the  price  of  fruit,  and  what  will  it 
be  twenty  years  hence,  if  every  careless  farmer  and  horticulturist 
xontinue  to  propagate  noxious  insects  in  the  future  as  they  have  in 
the  past. 

I  repeat,  then,  that  this  association  should  spare  no  effort  to  has- 
ten the  general  introduction  of  knowledge  in  reference  to  insects, 
and  should  seek,  in  every  way  possible,  to  call  the  attention  of  the 
public  to  the  vital  importance  of  entomology  ! 

In  this  utilitarian  age,  the  question  of— wiU  it  pay  ?  has  the  prece- 
dence over  all  others.  It  is  well  that  it  is  so,  and  that  the  practical 
should  be  considered  of  the  first  importance,  and  that  the  ©sthetical 
and  the  beautiful  should  be  considered  as  only  secondary  powers  in 
the  agricultural  realm. 

But  neither  should  be  separated  from  the  other;  for  he  who  plants 
ornamental  trees  and  shrubs,  and  arranges  them  tastefully  about  his 
home,  will  as  surely  enhance  the  value  of  his  property  as  he  would 
by  increasing  its  productive  capability.    But  in  order  to  do  this  nrop- 
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erly,  some  attention  should  be  paid  to  the  first  principles  of  land- 
scape gardening.  The  evergreens  should  flank  the  houses,  and  be 
planted  in  groups  instead  of  the  usual  sentinel  style. 

Ornamental  shrubbery  should  be  arranged  so  as  to  create  a  pleas- 
ing sensation  on  the  seusorium  of  even  the  most  -  careless  observer. 
Let  flowers  abound  everywhere.  Let  engravings  and  paintings  adorn 
the  walls  of  your  homes,  and  let  music  be  encouraged  as  a  special  gift 
from  God.  Let  the  beautiful  of  the  city  be  combined  with  the  useful 
of  the  country.  In  fact,  let  no  effort  be  spared  to  render  the  latter 
more  attractive  in  every  way  than  the  former. 

It  is  in  this  way  only  that  the  rapid  decrease  of  our  rural  popula- 
tion can  be  prevented,  production  exceed  consumption,  and  men  and 
women  ever  be  enabled  to  announce  that  paradise  has  been  regained. 


xj]srDERDii-A.risri]srG. 

Dr.  L.  D.  Morse^  Cor.  See.  State  Board  of  Agriculture : 

Dear  Sir:  In  accordance  with  your  request,  I  herewith  submit  the 
following  facts,  in  reference  to  underdraining,  which  are  carefully 
compiled  from  various  sources,  mainly,  however,  from  the  writings  of 
Hon.  Henry  F.  French,  a  practical  farmer,  and  one  of  unquestionable 
integrity. 

The  advantages  of  thorough  draining  may  be  briefly  summed  up 
as  follows : 

1st.  it  deepens  the  boil. 

A  deep  soil  is  better  than  a  shallow  one,  because  it  furnishes  a 
more  extensive  feeding  ground  for  roots,  as  many  of  the  elements 
necessary  for  the  growth  of  the  plants  may  be  one  or  two  feet  beneath 
the  surface.  Indian  com  in  dry  soil  sends  down  its  roots  two  feet  or 
more ;  so  do  most  of  the  grasses. 

2d.  thorough  DRAINmO  PROMOTES  THE  PULVERIZATION  OF  THE  SOIL. 

The  first  effect  of  underdraining  is  to  dry  the  surface  soil,  allow- 
ing the  surplus  water  to  pass  out  of  it  into  the  drains,  so  that  in  early 
ppringitmay  be  worked  with  the  plow  as  advantageously  as  un- 
drained  land  in  mid-summer. 

3d.  thorough  draining  prevents  surface  washing. 

Where  land  is  properly  underdrained,  the  rain  as  it  falls  is  at  onc« 
absorbed  and  passes  downward  into  the  drains,  carrying  with  it  to  the 
roots  of  the  plants  all  the  soluble  manurial  substances  which  lie  oiii 
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or  near,  the  surface.  So  great  is  the  absorbent  poitrer  of  drained 
lands,  that  after  a  protracted  drouth  all  the  water  of  a  heavy  rain 
storm  will  be  absorbed  by  the  soil,  so  that  for  a  day  or  two  none  will 
find  its  way  to  the  drain,  nor  will  it  run  upon  the  surface. 

4th.  it  lengthens  the  season  fob  labor  and  vegetation. 

Nearly  two  weeks  may  be  gained  in  spring  planting  by  thorough 
draining.  The  ground  becomes  almost  as  dry  in  two  or  three  days 
after  the  frost  comes  out  in  the  spring,  or  after  a  heavy  rain,  as  it 
would  in  as  many  weeks  were  the  ground  undrained.  Corn  has  often 
been  planted  on  well  drained  fields,  while  on  adjoining  ones  teams, 
could  not  travel  without  miring  down.  Ten  days  gained  by  early 
planting  often  secures  a  crop  of  com  or  cane  from  frost  in  the  fall. 
In  less  than  that  time  a  whole  field  of  corn  passes  from  the  milky 
stage,  when  a  slight  frost  would  ruin  it 

5th.  it  prevents  freezing  out. 

Usually  the  soil  is  pulverized  only  to  the  depth  of  six  or  eight 
inches.  Below  this  is  a  stratum  of  clay  nearly  impervious  to  water. . 
The  autumn  rains  saturate  the  surface  soil  which  absorbes  water  like 
a  sponge.  When,  if  suddenly  frozen,  the  water  crystalizes  into  ice, 
and  the  soil  is  thrown  up  into  spicules  or  honey  combs,  and  the  poor 
clover  roots  or  wheat  plants  are  lifted  out,  and  by  a  few  repetitions  of 
this  process,  they  are  left  dead  on  the  field  in  the  spring.  Whereas  on 
well  drained  land,  plants  are  not  thus  ^^heaved  out,"  but  retain  their 
natural  position,  and  awaken  in  the  spring  refreshed  by  their  winter's 
repose. 

6th.  it  prevents  the  evil  effects  of  drouth. 

All  soils,  in  order  to  resist  drouth,  should  be  well  disintegrated  and 
loosened  up,  so  that  their  capacity  to  receive  and  retain  moisture,  will 
be  increased.  The  plants  in  a  dry  time  seid  their  roots  down  into  the 
subsoil  to  obtain  the  moisture  thus  stored  up  for  their  time  of  need. 
The  drier  the  soil  in  the  spring  the  deeper  the  roots  will  penetrate  it, 
and  thus  enable  the  crop  to  withstand  the  effiects  of  a  summer  drouth. 
During  the  great  drouth  of  1860  the  fact  was  fully  substantiated  that 
the  crops  on  lands  that  were  drained  were  far  better  than  those,  in 
the  same  locality,  that  were  undrained.  In  one  instance,  during  the 
drouth  alluded  to,  a  crop  of  beans  was  grown  on  a  piece  of  well  un- 
derdrained  land  without  as  much  rain  falling,  during  the  time  the 
crop  was  growing,  as  would  fall  in  a  shower  of  fifteen  minutes'  dura- 
tion, while  vegetation  on  an  undrained  field  adjoining  it  was  utterly 
ruined  for  lack  of  moisture. 

7th.  it  warms  the  soil. 

Draining  increases  the  warmth  of  the  soil  during  the  spring  and 
fall  months,  often  as  much  as  15  degrees.    Indian  corn  Y$>g^Ates  at 
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about  55  degrees,  while  at  45  degrees  the  seed  would  rot  in  the  ground. 
The  soil  is  rendered  colder  by  evaporation.  If  land  is  not  naturally 
or  art  ficially  underdrained,  all  the  water  on  the  surface  must  escape 
(if  at  all)  by  evaporation.  The  principle  of  evaporation  may  be  illus* 
trated  by  washing  the  hands  on  a  cold  day,  and  exposing  them  a  few 
moments  to  the  air.  The  same  principle  of  evaporation  which  thus 
affects  the  hands  renders  the  land  cold  when  saturated  with  water, 
every  gallon  of  which,  thus  carried  off  by  evaporation,  causes  a  loss 
of  heat,  equivalent  to  raising  5^  gallons  of  water  from  the  freezing 
to  the  boiling  pointy 

There  are  certain  plants,  as  well  as  animals,  which  are  aquatic  in 
their  character,  and  cannot  long  sustain  life  out  of  it.  Others  require 
a  certain  quantity  of  water,  but  whose  chie^  dependence  is  upon  the 
atmosphere.  To  the  latter  class  belong  the  plants  grown  upon  the 
farm.  Some  lands  are  naturally  underdrained,  while  others  are  com- 
posed of  clays  of  such  a  compact  character  that  it  is  underdrained. 
No  air  can  penetrate  it,  and  seeds  planted  therein  must  rot  before 
germination  takes  place,  unless  the  planting  is  deferred  until  the  ex- 
cess of  water  can  pass  off  by  the  slow  process  of  evaporation.  Imme- 
diately after  the  fall  of  considerable  rain  apon  a  field  that  is  under- 
drained  the  water  passes  into,  and  through  the  drains,  leaving  the 
ground  light  and  porous.  Whereas  if  flooded  and  saturated  with 
water  it  becomes  sodden  and  compact,  and  when  plowed  in  the  spring, 
it  remains  in  clods  which  soon  become  as  hard  as  bricks,  and  in  con- 
dition favorable  to  a  healthy  growth  of  plants. 

Aside  from  all  this,  it  has  been  definitely  ascertained  that  drain- 
ing makes  33^  per  cent,  difference  in  the  amount  of  labor  which  a 
tean  can  perform  on  a  farm  in  a  given  time,  that  is  to  say,  two  horses 
will  do  as  much  plowing  on  a  drained  farm  as  three  would  on  an  un- 
drained  one,  their  strength  is  correspondingly  less  taxed. 

The  best  machine  for  manufacturing  file  is  the  ^^Hoichkiss  and 
BuB^^^  patent,  which  is  manufactured  by  the  "Miami  Machine  Works," 
at  Cincinnati,  Ohio.  It  is  said  to  naake  tile  ^  faster  and  with  \  less 
power  than  any  machine  now  in  use.  We  hail  the  advent  of  this  ma- 
chine with  much  pleasure,  and  predict  that  tile  will  be  made  in  such 
quantities,  and  at  such  low  rates,  that  underdraining  will  become, 
general  wherever  it  is  needed. 

Of  the  several  kind  of  tiles,  the  round  or  pipe  tile  is  the  best.  No 
tile  are  burnt  without  warping  or  shrinking.  The  ends  should  be  well 
fitted  together.  Pipe  or  round  tile  can  be  turned  over  to  make  fils 
one  with  another,  and  still  be  right  side  up.  The  objections  to  the 
horseshoe  tiles  are,  1st.  The  edges  being  sharp  they  will  sinkinto  the 
ground ;  2d.  They  are  liable  to  split  lengthwise  through  the  back ; 
8d.  The  stream  of  water  spreading  over  a  flat  surface  cannot  run  so 
rapidly,  nor  remove  obstructions  so  readily  as  where  the  current  is 
concentrated  to  one  point  in  the  bottom.  In  former  times  a  foot  or 
more  of  small  stones  were  placed  over  the  tiles,  a  foolish  ,and  exneii 
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si^e  process,  for  there  is  no  trouble  in  getting  the  water  into  the  tile. 
Parks,  the  great  English  Drainer,  states  that  only  1.500  of  the  water 
gets  through  the  pores  of  the  tile,  the  balance  being  admitted  through 
the  joints.  English  drainers  make  their  drains  a  foot  wide  at  the  top, 
and  four  inches  at  the  bottom,  and  with  an  appropriate  tool  scoop  oat 
and  form  a  depression  of  half  the  size  of  the  tile  in  which  the  latter 
are  placed.  The  soil  is  then  thrown  in  upon  them  without  further 
trouble  or  anxiety  as  to  the  result  Ditches  are  the  most  readily  filled 
with  a  flow  using  a  double-tree  long  enough  to  reach  across  the  ditch, 
a  horse  walking  on  each  side.  At  33  feet  apart,  the  usual  distance, 
except  in  unusually  stiff  clay  lands,  1,320  pipes  will  lay  an  acre,  reck- 
oning a  foot  to  each  pipe.  Drains  well  laid  last  more  than  50  years. 
Water  enters  the  drain  at  the  bottom,  not  at  the  top ;  for  the  same 
reason  that  if  you  pour  water  into  a  cask  of  sand  with  holes  made  in 
the  sides,  at  several  heights,  the  lower  one  will  discharge  first,  and 
the  top  one  last  The  capacity  of  pipe  tile  is  in  proportion  to  the 
square  of  their  diameters ;  thus  if  an  inch  tile  will  carry  one  inch  of 
water,  a  2  inch  tile  will  carry  4t  inches,  and  a  3  inch  pipe  9  inches,  and 
so  on.  A  two  inch  pipe  is  the  smallest  that  should  be  used  for  gene- 
ral purposes. 

Lateral  or  side  drains  should  be  jointed  to  the  main  ones,  point- 
ing down  stream  and  enter  the  main  drain  near  the  top. 

If  possible  there  should  be  one  inch  of  fall  to  the  rod,  or  3  inches 
to  100  feet,  with  large  tile,  is  admissable. 

^^  Drainage  is  a  subject  upon  which  much  has  been  written,  and 
in  the  multiplicity  of  ideas  advanced,  there  have  been  many  at  vari- 
ance with  the  results  of  alter  experience.  Fortunately,  at  the  present 
time,  the  mistakes  of  those  who  have  preceded  us  have  been  discov* 
ered  and  corrected.  There  is  but  little  occasion  now  to  go  wrong  in 
the  matter.  As  to  its  profitableness,  the  farmers  who  have  con- 
structed the  greatest  extent  of  drainage  are  those  who  are  most  emr 
thusiastic  on  the  subject  In  general  terms  it  may  be  said  that  the 
increase  of  crops  will,  in  two  seasons,  pay  the  expense  of  the  work. 
The  crops  being  increased  if  the  work  is  permanently  executed,  the 
value  of  the  land  is  also  greatly  enhanced.  Loudon,  who  is  good  au- 
thority, says :  "Whatever  may  be  the  expense  and  trouble  incurred  in 
draining,  it  may  be  safely  asserted  that  if  the  work  is  judiciously  con- 
trived and  properly  executed,  no  kind  of  outlay  will  prove  so  benefi- 
cial to  the  cultivator. 

A  great  change  in  public  opinion  has  been  experienced  in  the  last 
few  years.  When  John  Johnston,  of  Fayette,  Seneca  county.  New 
York,  who  was  the  pioneer  of  drainage  in  this  country,  first  put  down 
tile  drains  on  his  farm,  he  was  jeeringly  asked  whether  he  was  going 
to  '*  put  down  crockery  all  over  his  farm ;"  but  the  increase  from  7  to 
28  bushels  of  wheat,  as  a  return  per  acre,  was  the  best  answer  to  his 
less  enterprising  neighbors.  As  to  the  universality  of  its  adoptioo^ 
Mr.  Johnston  says  he  never  saw  100  aeres  in  any  oji^  J^j^^jJ:!^^  portion 
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of  it  would  pay  for  draining.  In  the  ten  years  previous  to  1856,  En- 
gland invested  £16,000,000  (eighty  million  dollars), by  private  enter- 
prise in  drainage,  and  in  that  year  the  government  granted  a  secured 
public  loan  of  £4,000,000  (twenty  million  dollars),  in  aid  of  similar 
works.  It  must  be  remembered,  to  appreciate  the  extent  of  its  appli- 
cation, that  England  is  a  small  country,  not  so  large  in  extent  as  many 
of  our  States.  In  conclusion  we  feel  assured  that  farmers  whose  avo- 
cation is  so  dependent  upon  the  weather,  will,  by  adopting  the  plan 
above  indicated,  place  themselves  above  the  contingencies  which 
most  affect  their  chances  of  success." 

Very  respectfully,  wm.  m.  king. 


FAKMERS'  HOMES. 

As  surely  as  "  a  man  is  known  by  the  company  he  keeps,"  so 
surely  is  the  character  of  a  rural  population  judged  by  the  appear- 
ances of  their  homes.  A  thrifty,  intelligent  people  will  have  neat, 
appropriate,  attractive  homes.    Nomadic  tribes  dwell  in  tents. 

The  early  pioneers  were  obliged  to  build  houses  of  logs,  to  split 
and  hew  the  timber  for  floors,  to  build  chimneys  of  stones  and  sticks. 
Everything  about  the  building,  even  to  the  doors  and  hinges,  was  the 
work  of  their  own  hands.  Yet,  even  here,  in  these  humble  dwellings, 
a  difference  of  taste  and  skill  was  plainly  visible.  Some,  who  had 
little  energy  and  less  taste,  who  begrudged  every  hour  spent  on  a 
house,  would  put  up  a  rude  pen,  shingle  it  with  split  boards,  hang  up 
blanket  for  a  door,  and  the  home  was  finished ;  cold,  solitary  and 
comfortless  it  stands  alone,  hardly  a  shelter  fit  for  a  horse  or  a  cow. 
On  the  contrary,  a  man  who  has  the  elements  of  thrift  within  him  will 
not  be  content  with  merely  sheltering  his  family,  but  will  build  his 
cabin  with  a  due  regard  to  comfort,  and  with  an  awake  eye  to  its  ap- 
pearance ;  he  will  see  that  the  logs  are  duly  squared,  the  corners  per- 
pendicular, the  roof  carried  up  even  and  true,  projecting  suflSciently 
over  the  eaves  to  give  an  air  of  protection  to  the  building.  The 
grounds  adjoining  will  be  kept  free  of  all  useless  rubbish.  In  short, 
an  air  of  comfort  and  tidiness,  which  costs  nothing,  will  be  thrown 
around  his  home,  proclaiming  that  there  is  the  abode  of  industry, 
thrift  and  happiness. 

Without  subscribing  to  all  that  Downing  says  of  the  connection 
between  lynch  law  and  log  huts,  his  reason*  why  farmers  should  have 
good  and  pleasant  homes,  are  so  forcible  and  true  that  we  cannot  for- 
bear indulging  in  a  rather  long  quotation. 

**There  are  three  reasons  why  my  countrymen  should  have  good 
houses. 

The  first  is,  because  a  good  house  (and  by  this  I  mean  a  fitting, 
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tastefal  and  significant  dwelling)  is  a  powerful  means  of  ciyilization. 
A  nation  whose  rural  population  is  content  to  live  in  mean  huts  and 
miserable  hovels,  is  certain  to  be  behind  its  neighbors  in  education, 
the  arts,  and  all  that  makes  up  the  external  signs  of  progress.  With 
the  perception  of  proportion,  symmetry,  order  and  beauty,  awa- 
kens the  desire  for  'possession,  and  with  them  comes  that  refinement 
of  manners  which  distinguishes  a  civilized  from  a  coarse  and  brutal 
people.  So  long  as  men  are  forced  to  dwell  in  log  huts  and  follow  a 
hunter's  life,  we  must  not  be  surprised  at  lynch  law  and  the  use  of 
the  Bowie  knife.  But  when  smiling  lawns  and  tasteful  cottages  begin 
to  embellish  a  country,  we  know  that  order  and  culture  are  estab- 
lished. And  as  the  first  incentive  towards  this  change  is  awakened 
in  the  minds  of  mostmea  by  the  perception  of  beauty  and  superiority 
in  external  objects,  it  must  follow  that  the  interest  manifested  in  the 
Rural  Architecture  of  a  country  like  tliis,  has  much  to  do  with  the 
progress  of  its  civilization. 

The  second  is,  because  the  individual  home  has  a  great  social 
value  for  a  people.  Whatever  new  systems  may  be  needed  for  the 
regeneration  of  an  old  and  enfeebled  nation,  we  are  persuaded  that 
in  America  not  only  is  the  distinct  family  the  best  social  form,  but 
those  elementary  forces  which  give  rise  to  the  highest  genius  and 
the  finest  character,  may,  for  the  most  part,  be  traced  back  to  the 
farm  house  and  the  rural  cottage.  It  is  the  solitude  and  freedom  of 
the  family  home  in  the  country  which  constantly  preserves  the  purity 
of  the  nation  and  invigorates  its  intellectual  powers.  The  battle  of 
life,  carried  on  in  cities,  gives  a  sharper  edge  to  the  weapon  of  char- 
acter, but  its  temper  is,  for  the  most  part,  fixed  amid  those  commun- 
ings with  Nature  and  the  family,  where  individuality  takes  its  most 
matured  and  strongest  development. 

The  third  reason  is,  because  there  is  a  moral  influence  in  a  country 
•home — when  among  an  educated,  truthful  and  refined  people,  it  is  an 
echo  ot  their  character— 'which  is  more  powerful  than  any  mere  oral 
teachings  of  virtue  or  morality.  That  family  whose  religion  lies  away 
from  its  threshold,  will  show  but  slender  results  from  the  best  teach- 
ings, compared  with  another  where  the  family  hearth  is  made  a  cen- 
tral point  of  the  Beautiful  and  the  Good.  And  much  of  that  feverish 
unrest  and  want  of  balance  between  the  desire  and  the  fulfillment  of 
life,  is  calmed  and  ac^usted  by  the  pursuit  of  tastes  which  result  in 
making  a  little  world  of  the  family  home,  where  truthfulness,  beauty 
and  order  have  the  largest  dominion. 

The  mere  sentiment  of  home,  with  its  thousand  associations,  has, 
like  a  strong  anchor,  saved  many  a  man  from  shipwreck|in  the  storms 
of  life.  How  much  the  moral  influence  of  that  sentiment  may  be  in- 
creased by  making  the  home  all  that  it  should  be,  and  how  much  an 
attachment  is  strengthened  by  every  external  sign  of  beauty  that 
awakens  tone  in  the  young,  are  so  well  understood  that  they  need  not 
be  demonstrated  here.    All  to  which  the  heart  can  attach  itself 
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youth,  and  the  memory  linger  fondly  over  in  riper  years,  contributes 
largely  to  our  stock  of  happiness,  and  to  the  elevation  of  the  moral 
character.  For  this  reason,  the  condition  of  the  family  home — ^in  this 
country  where  every  man  may  have  a  home — should  be  raised  till  it 
shall  symbolize  the  best  character  and  pursuits,  and  the  dearest  affec- 
tions and  enjoyments  of  social  life.'' 

But  the  settlers  of  the  forest  and  prairie  may  with  some  reason 
say,  this  is  all  very  well  for  old  countries,  wLere  all  the  facilities  for 
building,  materials,  and  workmen,  are  abundant ;  but  for  us  who  are 
obliged  to  combine  all  the  trades  in  ourselves,  with  hardly  more  than 
an  axe  and  saw,  for  tools,  what  is  the  use  of  talking  to  us,  in  our  log 
cabins  of  taste  and  rural  architecture  ?  True,  but  do  not  some  men 
build  handsomer  cabins  than  others  ?  Is  it  always  the  richest  man 
who  has  the  best  house  ?  Can  you  not  think  of  some  one  of  your 
neighbors,  who,  without  expending  any  more  money,  has  contrived  to 
make  his  home  more  tasteful,  more  tidy — and  the  surroundings  neater^ 
given  them  a  more  comfortable  appearance,  than  the  rest  of  you  have 
done  ?  Is'nt  it  a  pleasure  to  visit  that  man  and  enjoy  the  hospitality 
of  his  home  ?  Even  if  the  floor  is  made  of  puncheons,  they  are  well 
hewn  and  smooth,  the  joints  are  close  and  even,  the  logs  are  smoothly 
trimmed,  the  crevices  are  well  '^chinked  and  daubed,''  everything  is 
in  order,  the  door  swings  clear,  the  latch  catches  well,  the  string  a 
good  substantial  one,  "always  hangs  out."  Nor  is  this  air  of  thrift  and 
tidiness  confined  to  the  dwelling  ;  the  outhouses,  barns,  stables,  et<x, 
are  neatly  built,  (not  expensively)  the  yards  are  kept  in  order,  the 
fences  are  in  good  repair,  nothing  appears  to  be  left  for  to-morrow,  or 
for  some  one  else  to  do. 

Such  men  are  an  acquisition  to  a  neighborhood,  they  stir  up 
others  to  imitation,  awaken  the  energies  and  create  a  desire  for  better 
things.  Sometimes  it  is  said  that  these  "thrifty  men"  are  no  better  in 
other  respects,  no  more  kind-hearted,  no  more  willing  to  lend  a  hand 
to  aid  the  stricken  poor,  than  the  man  who  puts  up  a  pen  and  calls  it 
a  house,  hangs  his  harness  in  the  only  room,  lays  a  stone  on  the  blan- 
ket which  serves  for  a  door,  to  keep  it  from  blowing  aside  and  letting 
in  the  storm,  whose  plows  and  harrows,  wagons  and  carts  are  bestrewn 
about  the  front  yard,  and  pigs  and  cows  stand  guard  over  the  doon 
A  kind  heart  may  bear  all  this  and  more,  but  life  and  energy  are  sad- 
ly wanting;  and,  though  the  man  may  think  he  is  kind,  yet,  if  he  could 
feel  the  discomfort  of  those  who  make  up  the  family,  he  would  hardly 
fail  to  take  to  himself  the  imprecation  pronounced  upon  him  who  "pro- 
videth  not  for  his  own  household." 

The  story  that  is  told  of  an  old  negro,  who,  when  asked,  during  a 
pouring  rain,  why  he  did  not  repair  his  roof,  replied  that  it  rained  and 
he  could'nt — yet  why  don't  you  do  it  when  it  does'nt  rain?  Oh  I  it 
don't  need  any  fixing  then ;  sets  forth  the  character  of  too  many  of 
our  farmers,  especially  in  the  new  counties.  Delay,  dilatoriness, 
putting  off  till  a  more  "convenient  season,"  want  of  material,  a  thou* 
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sand  like  causes  for  this  state  of  things,  may  all  be  summoned  up  in 
one  word — indifference.  They  grew  up  under  such  circumstances^ 
and  survived,  and  they  think  that  their  children  can  do  the  same. 
They  do  not  stop  to  consider  if  their  sons  would  not  be  stronger, 
more  intelligent,  better  farmers ;  their  daughters  handsomer,  more- 
attractive,  make  better  wives,  could  they  grow  up  amid  the  surround- 
ings of  a  home  where  energy  and  taste  had  directed  the  labor. 

,  Let  a  man  once  make  up  his  mind  that  he  will  have  his  home  neat 
and  tidy,  and  it  is  done.  It  only  requires  resolution,  and  hindrances 
disappear  like  ''the  visions  of  nighf  The  magic  of  will  is  all  that  is 
required. 

We  have  thus  far  kept  in  view  only  the  pioneer  and  his  primitive 
cabin,  and  if  taste  can  render  romantic  ideas  of  ''love  in  a  cottage"  a 
lovely  reality,  what  shall  we  say  of  those  who,  living  in  more  pros- 
perous days,  do  not  improve  according  to  their  opportunities. 

When  society  has  so  far  progressed  that  the  new  house,  with 
glazed  windows  and  painted  doors,  takes  the  place  of  the  original 
cabin,  may  not  all  the  little  details  which  comfort  demands  keep  pace 
with  outside  appearances.  The  strong,  vigorous  man,  who  spends  bis 
days  in  the  field  and  barn,  and  his  evenings  leisure  by  the  warm  and 
pleasant  fire,  too  often  neglects  those  little  conveniences  about  his 
house  which  go  90  far  towards  lightening  the  labor  of  the  companion 
of  his  toils  and  pleasures.  Sometimes  a  few  dollars  wouM  bring  the 
wat^r  of  the  well  or  cistern  directly  to  the  door,  if  not  into  the  kitchen 
itself,  yet  the  sum  which  thus  expended  would  save  many  a  weary 
tramp  through  mud  and  snow  to  the  distant  spring  cannot  be  afforded, 
though  willingly  spent  upon  some  implement  which  will  lighten  the 
labor  of  the  farm.  Frequently  this  inattention  to  conveniences  about 
the  house  is  the  result  of  obtuseness,  the  man  does  not  see  their  ne- 
cessity, he  has  been  accustomed  to  this  condition  of  things,  and  does 
not  stop  to  think,  and  the  wife,  good  woman,  is  used  to  it  and  toils  on 
uncomplainingly,  so  the  family  suffers  because  the  parents  have  not 
imagined  that  they  could  do  better. 

But  there  comes  a  time  in  the  life  of  every  man,  who  has  any 
ambition,  when  a  new  house  is  determined  upon.  Then  display  is 
almost  sure  to  be  the  first  idea ;  it  is  not  how  pleasant,  convenient  and 
economical  a  home  shall  we  build,  but  how  fine  shall  it  be,  how  shall 
we  outshine  our  neighbors. 

We  remember  a  case  of  this  kind.  In  our  boyhood  days  away  off 
among  the  Qreen  Mountains  of  Vermont,  a  large  mtyority  of  the 
farmers  had  acquired  a  fair  competency,  and  some  had  become 
wealthy.  Among  these  latter  there  arose  "once  upon  a  time"  a  mania 
for  building.  The  splendid  brick  house  of  farmer  A.  was  outshone  by 
the  stone  palace  of  fanner  B.  The  costly  carpets  and  elegant  parlor 
furniture  of  Mrs.  C.  could  not  compare  with  those  of  Madam  D.  And 
80  the  strife  went  on  till  hardly  any  country  district  could  show  more 
eoitly  houses.    But  about  the  time  these  splendid  edifices  were  fin- 
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ished  it  was  .found  that  they  were  far  too  fine  to  live  in  and  a  few 
rooms  were  fitted  up  in  the  wood  house  or  some  other  comer  where 
the  family  stayed,  while  the  "folly^  was  locked  up,  only  to  be  used  for 
company  on  grand  occasions. 

Now,  after  all  this  expenditure  of  money,  were  these  people  any 
more  comfortably  settled,  or  happy  in  their  magnificent  mansions, 
than  they  were  in  the  **  old  house?"  Not  a  bit.  Their  pride  was  flat- 
tered, but  that  was  all. 

The  first  question  which  the  farmer  who  proposes  to  build,  should 
ask  himself,  is,  what  do  I  want  to  build  for  ?  What  sort  of  a  house 
do  I  need?  Shall  I  build  a  splendid  mansion,  or  only  a  convenient 
and  cheerful  home  ?  Shall  I  build  for  others  to  look  at,  or  for  myself 
to  enjoy?  If  he  believes  that  a  convenient,  pleasant,  and  tasteful 
home  is  what  he  wants,  then  let  him  set  about  it  with  an  eye  to 
the  useful  as  well  as  the  beautiful.  Be  careful  about  planning  too 
large  a  house,  never  larger  than  the  requirements  of  the  family  ab- 
solutely demand.  More  houses  are  built  too  large  than  too  small. — 
K  after  a  few  year's  use,  it  be  found  that  the  original  design  was  too 
small,  and  there  be  "  funds  in  the  treasury,"  it  is  easier  to  add  a  room 
or  a  story,  than  to  keep  in  repair  a  house  whose  first  plan  exhausted 
the  sum  originally  designed  for  its  erection.  Washington  Irving 
wrote  a  very  true  satire  upon  a  **  shingle  palace," — one  of  those  houses 
where  the  plan  was  so  much  greater  than  the  means,  that  it  was  never 
carried  out  and  the  house  stood  with  its  half  glazed  windows  and  un- 
painted  walls,  a  monument  of  pride  and  folly. 

Sometimes  the  family  changes,  the  sons  and  daughters  grow  up 
and  leave  the  parental  roof;  then  a  large  house  becomes  a  burden, 
and  to  keep  it  up  in  its  original  style,  is  a  tax  upon  the  purse  and  en- 
ergies of  its  owners.  We  say  again  to  farmers,  do  not  build  too  large, 
for  study  economy  as  you  will,  your  house  will  cost  you  more,  vastly 
more  than  you  expect,  and  nothing  looks  meaner  than  a  half  finished 
house. 

Having  determined  upon  the  size  and  cost  of  your  house,  select 
the  ground  with  ,  an  eye  to  your  own  and  family's  comfort.  Be- 
cause it  will  show  well,  do  not  put  it  on  the  top  of  some  inaccessi- 
ble hill,  away  from  any  shelter  either  in  summer  or  winter.  If  there 
is  a  natural  grove  in  a  desirable  situation,  do  not  cut  it  down  in  order 
to  plant  a  few  saplings,  which  will  arrive  at  maturity  about  the  time 
you  are  old  enough  to  die.  Select  a  spot  which  has  pleasant  surround- 
ings, where  all  the  details  of  farm  buildings  can  be  carried  out.  I  do 
not  mean  that  the  barn  should  encroach  upon  the  parlor  windows  or 
the  front  door  open  upon  the  cattle  yards.  But  there  is  a  fitness  of 
things  in  having  all  the  farm  buildings  constitute  a  part  of  the  home  sur- 
roundings, so  as  to  form  one  harmonious  whole.  A  farmer  who  does 
not  enjoy  a  visit  to  his  well  kept  and  comfortable  barn,  has  no  busi- 
ness on  a  farm. 

Choosing  a  site  is  sometimes  a  difficult  matter,  especially  if  the 
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land  is  in  forest,  because  so  much  depends  upon  how  the  landscape  is 
treated,  and  to  a  beginner  it  is  difGLcuIt  to  tell  what  will  be  the  e£fect 
of  certain  improvements.  Above  all  things  secure  a  good  drainage, 
nothing  can  be  made  of  a  place  where  this  is  not  attended  to.  The 
cellar  should  be  so  thoroughly  drained,  that  it  will  be  at  all  times  drj. 
A  very  good  way  to  do  this,  especially  where  the  foundation  is  upon 
hard  clay,  is,  to  sink  a  ditch  one  or  two  feet  below  the  bottom  of  the 
cellar  and  fill  it  up  with  a  substantial  dry  wall.  It  may  be  well,  if 
there  is  ever  likely  to  be  much  water,  to  leave  a.  small  channel  in  this 
wall.  Let  there  be  a  drain  to  this  ditch  from  the  lowest  part,  which 
will  carry  off  all  surplus  water,  and  never  allow  the  bottom  of  the 
cellar  to  become  even  damp. 

As  to  what  the  exact  plan  of  the  house  should  be,  it  is  impossible 
to  give  any  directions  which  will  suit  all.  Downing  remarks  that  do- 
mestic life  varies  so  much,  not  only  in  different  States,  but  in  different 
parts  of  the  same  State,  that  what  will  suit  one  class  of  farmers  would 
not  be  at  all  appropriate  for  another,  therefore,  every  man  must  decide 
for  himself  the  general  character  of  the  dwelling  which  will  suit  not 
only  his  taste  and  desires,  but  the  state  of  his  finances.  While  no 
man  should  undertake  to  build  any  considerable  house  without  the 
advice  and  assistance  ol  an  experienced  architect,  yet  it  will  not  do 
to  trust  all  to  him,  and  take  it  for  granted  that  he  will  turn  you  out 
exactly  such  a  house  as  you  want,  for  many  of  these  artists  forget 
that  a  house  should  be  made  to  live  in  as  well  as  to  look  at.  A  house 
may  make  a  beautiful  picture  on  paper,  yet  want  all  the  essentials  of 
a  home.  It  is  sometimes  said  of  a  convenient  and  tasteful  house  that 
it  was  built  to  live  in  and  not  to  rent.  That  is,  it  is  not  expected  that  a 
house  which  is  built  merely  to  bring  its  owner  so  much  money  per 
month,  should  contain  all  the  conveniences  that  one  which  is  intended 
for  the  owner's  home  may  be  provided  with.  No  matter  how  well  di- 
gested a  plan  may  be,  there  will  always  be  found  some  changes  to  be 
made  during  the  process  of  construction. 

Always  bear  in  mind  that  though  symmetry  and  proportion  con- 
tribute to  the  beautiful  in  architecture,  the  useful  affords  the  highest 
satisfaction  to  the  great  mcgority  of  mankind.  i 

As  to  material,  wood  or  stone  are  the  only  ones  which  good  taste 
admits  for  country  houses.  Brick  smacks  of  the  city.  Its  staring  red 
surface  is  not  in  harmony  with  the  surrounding  landscape.  K  econ- 
omy requires  its  use,  the  walls  should  be  so  varied  as  to  give  the 
building  as  rural  an  appearance  as  possible.  A  country  house  in  our 
warm  climate  requires  to  be  spread  out  and  well  supplied  with 
porches  and  verandahs,  they  not  only  give  a  rustic  air  to  the  house, 
but  afford  that  ample  shade  so  indispensable  to  all  dwellings  in  a 
southern  climate.  Let  there  be  also  that  great  element  of  beauty  in 
any  country  house,  a  wide  spreading  roof.  Take  the  most  beautiful 
cottage  or  villa  and  shear  the  roof  close  to  the  walls  and  its  beauty  is 
spoiled.    On  the  contrary,  a  skillful  architect  by  adding  a  cornice 
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here,  and  a  verandah  there,  will  so  completely  change  the  appearance 
of  even  a  "  shingle  palace/*  that  it  will  seem  to  have  undergone  some 
magical  transformation. 

While  we  are  trying  to  write  for  farmers  of  moderate  means,  and 
know  that  with  many  of  them  cost  is  everything,  we  cannot  help  en- 
deavoring to  elevate  their  ideas  to  something  better  than  the  straight 
up  and  down  rectangular,  close  shaven  structures  which  so  often  dis- 
grace the  landscape.  In  arranging  the  interior  of  the  "  home,"  the 
wife  should  have  almost  carte  blanche.  It  is  her  province ;  there  is 
her  sphere ;  her  comfort  and  convenience  are  paramount  considera- 
tions. 

While  the  farmer  spends  his  time  among  his  fields  and  barns,  she 
reigns  within  doors,  and  there  all  should  be  made  as  much  to  her 
taste  as  possible.  A  woman  who,  as  most  farmers'  wives  must  do, 
gives  a  large  portion  of  her  time  and  labor  to  the  duties  of  house- 
keeping, ought  to  know  better  than  any  man  can  what  the  arrange- 
ment of  the  inside  of  the  house  should  be,  to  enable  her  to  accomplish 
her  daily  rounds  ot  duties  with  the  least  trouble  and  confusion.  A 
smoking  chimney  and  a  scolding  woman  are  usually  quoted  as  illu- 
strations of  the  deepest  misery  in  a  household ;  but  the  second  de- 
pends upon  the  first,  for  if  the  chimney  did  not  smoke,  would  the  wife 
scold  ?  of  course  not.  And  if  a  man  builds,  or  allows  to  be  built  for 
him,  a  smoky  chimney,  and  provides  green  wood,  and  frequently  not 
enough  of  that,  he  deserves  to  be  scolded.  Thus  it  is  clearly  demon- 
strated that  the  man  is  blamable  for  the  greater  part  of  the  infelici- 
ties which  occur  in  the  house. 

We  might,  with  propriety,  proceed  to  urge  the  necessity  of  build- 
ing woodhouses  and  other  convenient  outhouses,  but  a  man  who  has 
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the  good  sense  to  build  himself  a  home,  dictated  by  good  taste,  and  a 
desire  to  render  his  family  happy  and  comfortable,  will  not  fail  to  pro- 
Tide  the  necessary  appendages  to  a  farm  house. 

Finally,  we  would  urge  upon  all  who  propose  to  build,  to  watch 
carefully  over  the  expense,  and  curtail  as  much  as  possible  the  extra- 
vagance of  your  architect's  design ;  be  sure  that  you  will  have  enough 
money  left,  after  the  house  is  finished,  to  spare  liberally  for  the  details 
of  furnishing,  which  contribute  to  make  home  cheerful  and  happy. 


CHAMBSB   FLOOB. 


BBSCRIPTIOK    OF    DESIGN. 


[For  perspcctire  Tiew»  fee  £roiitiBpi«cf .] 


The  foregoing  design,  by  the  late  Wm.  Eumbold,  Esq.,  county 
architect  for  St.  Louis  county,  and  designer  of  many  fine  buildings  in 
the  city,  embodies  many  points  of  a  cheap  and  substantial  farm  house. 
It  may  be  built  of  almost  any  material.  If  of  wood,  vertical  siding 
and  battens  may  be  used,  or  the  common  clapboards.  If  of  brick,  it 
would  be  well  to  take  the  dimensions  given,  as  the  size  of  the  interior, 
with  a  little  allowance,  so  that  the  rooms  may  be  fully  as  large  as  re- 
presented. But  as  has  been  said  before,  a  brick  house  in  the  country 
is  out  of  place,  even  if  painted,  it  will  look  shabby  in  a  few  years. 

A  hall  opening  entirely  through  the  house  insures  good  ventila- 
tion in  summer.  The  front  and  rear  porches  are  very  pleasant  places 
to  sit  and  read  the  agricultural  papers,  or  plan  the  operations  of  the 
farm.  The  kitchen  is  protected  by  a  wide  porch  from  the  direct  rays 
of  the  morning  ^un.  In  the  plan  there  is  no  provision  made  for  an  out- 
side cellar  door,  but  this  may  be  made  on  either  side  of  the  house,  as 
from  the  nature  of  the  ground  it  may  be  found  most  convenient    A 
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eellar  under  the  whole  is  almost  indispensable  for  a  far9i  house.  Many 
object  to  using  a  cellar  for  storing  vegetables  on  account  of  the  bad 
smell  proceeding  from  them  during  decay.  But  if  not  used  for  this 
purpose,  it  will  still  be  found  worth  its  cost  in  the  superior  dryness 
and  healthfulness  it  gives  to  the  whole  house.  There  are  certain  vege« 
tables,  as  cabbages,  turnips,  etc.,  which  do  not  keep  well  in  a  cellar, 
and  are  better  stored  in  heaps  out  of  doors;  but  this  is  no  reason  why 
the  cellar  may  not  be  useful  for  storing  many  things  which  cannot 
well  be  kept  elsewhere.  Be  sure  and  provide  a  good  cellar,  and  you 
will  never  regret  it. 

The  plan  contemplates  a  lean-to  shed  in  the  rear  of  the  kitchen, 
provided  with  a  large  kettle  set  in  brick  work,  to  be  used  for  heating 
water  on  washing  days,  making  soap,  and  for  a  variety  of  purposes  in- 
cidental to  the  farm.  This  shed  will  be  found  extremely  convenient, 
but  it  would  be  better  to  have  a  longer  building  containing  a  good 
sized  room,  also  well  fitted  up  with  appliances  for  facilitating  the 
labors  of  the  kitchen.  A  furnace  for  heating  flat-irons  may  be  made 
by  placing  a  thick  piece  of  cast  iron  over  a  small  furnace  built  in  the 
brick  work,  and  connected  with  the  same  flue  as  the  kettle.  Such 
furnaces  are  very  useful,  especially  in  summer,^  because  they  prevent 
the  room  from  becoming  so  extremely  warm,  as  it  does  where  stoves 
alone  are  used. 

Beyond  this  room  may  be  the  coal  and  woodhouse.  Above  them 
will  be  a  good  garret,  where  may  be  stored  all  kinds  of  fruit  till  cold 
weather  requires  them  to  be  removed  to  the  cellar.  A  pump  should 
be  attached  to  the  sink,  and  a  waste  pipe  connect  with  the  main  sewer. 
A  general  sewer  is  almost  as  necessary  for  a  house  in  the  country  as 
in  town.  People  imthe  country  are  apt  to  be  very  inattentive  to  the 
matter  of  providing  sewers  to  carry  off  the  slops  from  the  kitchen  and 
wash-house.  A  pond  before  the  door  often  salutes  the  nose  as  well  as 
the  eyes,  and  it  is  only  because  it  is  in  the  country  that  its  offensive- 
ness  is  not  felt,  and  only  that  the  pure  breezes  of  heaven  have  free 
sweep,  or  it  would  breed  a  pestilence.  Side  drains  may  connect  with 
the  main  one,  especially  the  overflow  pipes  from  the  cisterns,  and  by 
this  means  water  enough  be  conducted  through  to  keep  it  clear.  In 
the  country,  where  stoneware  pipe  cannot  be  procured,  these  drains 
may  be  made  of  oak  plank,  and  will  last  a  long  time.  ' 

The  plan  does  not  show  any  closets  in  the  second  story,  but  they 
can  he  easily  built,  and  should  be  in  every  room.  The  garret  stairs 
are,  of  course,  over  the  first  flight. 

Porches  are  costly  and  require  a  good  deal  of  care  to  keep  them 
in  repair,  but  they  are  very  pleasant.  By  making  the  windows  of  the 
family  room  come  to  the  floor  and  open  on  to  the  porch  extending 
the  whole  length  of  the  room  it  would  much  improve  it. 

We  throw  out  these  hints  to  those  who  have  the  means  to  reduce 
them  to  practice,  just  so  with  regard  to  fire  and  water.  A  furnace 
which  will  warm  the  whole  house,  may  be  placed  in  the  cellar  for 
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about  the  same  price  as  grates  and  marble  mantels,  and  thus  the  dust 
and  smoke  incident  to  grates  and  fire-places  be  avoided.  There  is 
much  prejudice  against  furnaces,  but  having  tried  one  for  six  years, 
we  are  satisfied  that  the  hot  air  furnace  is  the  best  method  of  warm- 
ing dwellings.  The  trouble  about  them  usually  arises  from  not  hav- 
ing a  good  draft,  or  being  too  small.  If  the  size  is  not  sufficient,  they 
must  be  kept  red  hot  to  afibrd  heat  enough,  then  of  course,  the  air  is 
deprived  of  part  of  its  oxygen  and  becomes  unfit  to  breathe.  If  large,^ 
it  is  seldom  necessary  to  make  them  red  hot,  and  the  fresh  air  cour 
stantly  circulating  around  them  fills  the  room  with  an  atmosphere: 
which  is  continually  renewed  and  can  never  become  foul. 

By  building  a  tank  in  the  garret,  water  may  be  conveyed  to  all 
parts  of  the  house  without  the  trouble  of  pumping.  This  saves  about 
the  labor  of  one  servant,  besides  itis  a  great  comfort  to  have  the  wash 
pitcher  always  full. 

A  great  many  more  little  comforts  may  be  added  to  a  small  house 
which  will  render  it  a  thousand  times  more  pleasant  and  satisfactory, 
than  a  magnificent  mansion  without  them.  If  it  is  objected  that 
farmers  cannot  afibrd  to  have  all  these  things,  then  we  would  say  da 
without^  cheerfully,  till  you  can,  but  remember,  that  few  luxuriea 
yield  half  the  pleasure  to  be  derived  from  a  pleasant  house. 

SPENOBB  SMITH. 


A  PENNSYLVANIA  HARROW. 


The  proportions  or  measurements  are,  viz :  the  stuff  may  be  4  by 

8  inches — but  3  inches  square  is  sufficiently  heavy.  Length  A,  2  ft.  4^ 
in.;  B,  B,  1  ft.  3  in.;  c,  c,  1  It.  11  in.;  d,  d,  2  ft.  i  in.;  e,  b,  2  ft.  2  in.;  p,  p,  1  ft. 

9  in.;  g,  g,  6  ft.  6  in.  The  teeth  should  be  of  steel,  and  scant  f  square. 
The  coupling  should  be  so  arranged  as  to  allow  widening  the  beams 
for  harrowing  corn,  or  closing  them  for  ordinary  purposes. 

A  B— 12 
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MIBSOUBI  AGRIOULTURB. 

CHEAP  COUNTRY  HOUSE. 


The  neat  country  house  here  presented,  was  designed  by  a  Cana- 
dian architect,  and  is  copied  from  the  Canada  Farmer.  It  is 
adapted  for  a  dwelling  of  rather  moderate  cost,  and  well  suited  for  a 
village  or  suburban  residence,  or  even  for  a  farm  house.  It  lacks  a 
wood  house,  but  this  might  be  added  to  the  rear,  or  built  at  a  short 
distance  from  the  main  building.  The  following  is  what  the  Canada 
Farmer  says  ol  it : 

"It  is  very  important  in  this  country  to  secure  in  connection  with 
a  dwelling  house  plenty  of  verandah  room,  and  large  and  airy  apart- 
ments capable  of  easy  and  complete  ventilation.  During  the  recent 
sultry  weather,  every  one  who  had  an  outside  porch  or  verandah  was 
certain  to  be  occupying  it  in  his  hours  of  rest  and  leisure,  and  those 
who  had  not  this  luxury  were  disposed  to  envy  their  more  fortunate 
neighbors,  or  at  all  events  would  mentally  resolve  that  if  ever  they 
built  a  house  they  would  have  a  verandah.  These  appendages,  besides 
being  ornamental  and  giving  relief  to  plain  walls,  are  pleasant  as  an 
out-door  retreat  in  hot  weather,  serve  to  keep  the  interior  cool,  and 
will  be  found' very  convenient  also  in  wet  seasons,  especially  where 
there  are  children. 

As  the  accompanying  design  was  prepared  for  a  country  house, 
all  these  convenient  arrangements  have  received  particular  attention, 
at  the  same  time  that  economy  in  construction  has  been  kept  in  view. 


CHAMBBB    FLOOR. 


By  referring  to  the  drawings  it  will  be  seen  that  the  house  is  entirely 
surrounded  by  a  wide  and  airy  verandah,  the  roof  of  which  is  sup- 
ported by  light  lattice  posts. 
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The  dining-room  projects  from  the  main  wall,  and  is  furnished 
with  a  bay  window,  where  views  can  be  had  to  the  south,  east,  and 
west.  The  drawing-room,  which  connects  with  the  dining-room  by 
sliding  doors,  also  projects,  and  is  furnished  with  a  bay  window  simi- 
lar to  that  in  the  dining-room,  looking  north,  south,  and  west.  These 
rooms  are  each  sixteen  feet  wide,  and  eighteen  feet  long,  and  fur- 
nished with  f  re  places.  To  the  right  of  these  rooms  is  a  spacious 
hall,  nine  feet  wide,  running  right  through  the  house  from  back  to 
front;  in  which  are  placed  stairs  leading  to  the  upper  rooms.  Oppo- 
site the  drawing-room  is  the  library,  also  furnished  with  a  fire-place. 
In  the  rear  of  the  stairs,  and  opposite  the  dining-room,  is  the  kitchen, 
connecting  with  the  main  hall  by  a  short  passage ;  and  on  each  side 
of  this  is  a  pantry,  one  opening  out  of  the  kitchen,  and  one  off  the 
main  hall.  On  the  first  floor — the  chamber  floor — there  are  five  bed- 
rooms, and  a  dressing-room  connecting  with  the  best  bed-room,  and 
three  wardrobes.  The  three  principal  bed-rooms  are  provided  with 
fire-places.  Although  the  upper  story  is  termed  a  half  one,  the  bed- 
room ceilings  are  ten  feet  high,  and  only  a  small  part  of  the  slope  ap- 
pears in  tlie  rooms. 

The  exterior  will  have  a  very  pretty  appearance,  broken  up  as  it 
is  with  projections,  bay  windows,  verandah,  and  steep-pitched  roof, 
etc.  By  lovers  of  the  picturesque  a  house  of  the  above  description, 
situated  on  a  fine  smooth  lawn,  and  surrounded  with  groups  of  shrubs 
and  trees,  would  be  thought  the  height  of  comfort  and  elegance. 
Such  a  house,  though  commodious  and  ornamental,  need  not  be  an 
expensive  one.  If  properly  built  with  timber,  and  placed  on.  a  brick 
or  stone  foundation,  it  would  last  for  many  years,  and  if  due  regard 
were  paid  to  the  selection  of  seasoned  lumber,  and  properly  plaster* 
ing  the  walls  down  to  floors,  a  warm  and  durable  house  would  be  the 
result. 

It  will  be  seen,  by  referring  to  the  elevation,  that  it  is  the  inten- 
tion to  build  this  house  of  timber,  and  framed  in  the  usual  manner, 
the  sills  of  the  frame  resting  on  brick  or  stone  foundations,  whichever 
may  be  most  conveniently  procured  in  the  locality.  The  outside  will 
be  sheeted  with  one  and  a  quarter  tongued  and  grooved  and  upright 
boards,  and  the  joints  covered  with  inch  by  three  inch  batten.  The 
interior  can  be  finished  to  suit  the  tastes  of  those  who  may  build. 
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The  Board  of  Trustees  of  the  Illinois  Industrial  University  adopt- 
ed measures  in  December  last  for  inaugurating  an  annual  course  of 
Agricultural  Lectures  and  Discussions,  to  be  held  at  the  University 
located  at  Champaign.  In  addition  to  the  Professors  connected  with 
the  institution,  lecturers  were  selected  from  various  parts  of  the 
State,  and  several  from  other  States,  four  being  selected  from  Mis- 
souri. A  circular  was  prepared,  giving  the  plan,  terms  and  pro- 
gramme of  the  lectures.  This,  in  addition  to  being  mailed  to  a  great 
number  of  individuals,  was  inserted  in  full  as  an  advertisement  for 
three  weeks  in  the  agricultural  papers  of  Illinois  and  Missouri. 
Deeming  it  of  value  as  a  matter  of  record  and  for  future  reference, 
the  circular  is  here  given,  as  follows : 

AGBICULTURAL  LECTURES  AND  DISCUSSIONS. 

Officb  OoRRBSPONDnro  Sbcrbtart  Board  of  TrustbbsI 

Illinois  Ihdustrial  Umiybrsity,         V 

Cham PAioM,  December  19,  1868.  j 

The  first  anntiftl  course  of  Agpricultural  Lectares  and  Discussioos,  instituted  by  the  niinois  In- 
dustrial Unirersity,  will  be  held  at  the  Unirersitj,  in  Champaign,  commencing  Tnesday,  January 
It,  1869,  and  continuing  during  four  days  of  that  and  the  subsequent  week,  with  three  sessions  in 
•ach  day.  This  is  intended  to  be  an  annual  gathering  of  the  farmers  of  the  State,  and  of  their 
tons  and  daughters,  for  the  purpose  of  discussing  the  best  methods  of  agriculture  ;  and  it  is  ear- 
nestly hoped  that  all  who  desire  to  improye  our  tillage,  our  crops,  and  our  live  stock,  will  be  pres- 
ent and  lend  a  helping  hand.  No  charge  is  made  for  admission.  The  Unirersity  provides  a  hall, 
properly  warmed  and  lighted,  and  pays  the  expenses  of  the  gentlemen  who  have  kindly  consented 
to  open  the  discussions.  Each  lecture,  essay  or  "talk"  will  be  followed  by  a  discussion  on  the  same 
•ubject,  in  which  all  are  invited  to  participate.  Dr.  John  A.  Warder,  author  of  "American  Pom- 
oJogj/'  '"U  lecture  daily  from  4  to  5  p.  m.,  on  the  subject  of  "Fruit  Culture."  Good  boarding 
places  can  be  had  convenient,  and  at  reasonable  rates.  Railroads  will  be  solicited  to  return  per- 
ffons  in  attendance  at  reduced  rates. 

J.  M.  GREGORY,  Pruident, 

W.  C.  FLAGG,  Corretponding  Seeretarf, 

PROGRAMME. 

TuBBDAT,  Jahuart  12. — Momiug,  9  o'clock.  Introductory  Address,  "Agricultural  Facts  and 
Theories,"  Dr.  J.  M.  Gregory.  Afternoon,  2  o'clock,  "The  Natural  Sciences  and  Agriculture," 
Professor  W.  F.  Bliss.  Evening,  7  o'clock,  "  Relation  of  Chemistry  to  Agriculture,"  Professor  A. 
P.  8.  Stuart. 

Wbdresdat,  JAifUARy  13.~Moming,  9,  o'clock,  "Meteorology,"  Prof.  W.  M.  Baker.  After" 
iioon,  2  o'clock,  "The  Soils  of  Dlinois,"  H.  C.  Freeman,  of  the  State  Geological  Survey.  Eren- 
ing,  7  o'clock,  "  Management  of  Soils,"  Dr.  John  A.  Warder. 

Thursday,  jAifUARr  14. — Morning,  9  o'clock,  ''Grass,  Dr.  L.  D.  Morse,  editor  Journal  of  Ag' 
rteulturt.  Afternoon,  2  o'clock,  "Com,"  M.  L.  Dunlap,  agricultural  correspondent  CMccgo  TYib' 
SMS.    Evening,  7  o'clock,  "Wheat,"  W.  C.  Flagg. 

Digitized  by  V^OOQ IC 


OOBBESPOHDIN0  SBCBETABT'S  BBPOBT.  183 

Frtdat,  Jantjabt  15 — Morning,  9  o'clock,  "Potatoes/*  Jonathan  Pertam,  Superintendent 
Practical  Agricnlture.  Aftemooni  2  o'clock,  ''  Root  Crops,'' Jonathan  Periam.  Evening,  To'clock, 
''Agricnltoral  Book  Keeping,"  Captain  £d.  Snyder,  Instructor  in  Book  Keeping. 

TuBSDAT,  Januart  19.~Morning,  9  o'clock,  "  Orchard  Fruits,"  Dr.  E.  S.  Hull,  of  Alton. 
Afternoon,  2  o'clock, ''Grapes,"  Hon.  Geo.  Husmann,  of  Hermann,  Mo.  Evening,  7  o'clock, 
"Small  fruits,"  Samuel  Edwards,  of  Lamoille. 

Wrdnbsdat,  January  20. — Morning,  9  o'clock,  "Breeds  of  Cattle,"  Sanford  Howard,  Secre- 
tary Michigan  State  Board  of  Agriculture.  Afternoon,  2  o'clock,  "Horses,"  Col.  N.  J.  Colman, 
editor  Rural  World.    Evening,  7  o'clock,  "Swine,"  Hon.  Elmer  Baldwin. 

Thursd AT,  January  21. — Morning,  9  o'clock,  "Sheep,"  A.  M.  Garland,  President  Illinois 
Sheep  Growers'  Association.  Afternoon,  2  o'clock,  "Agricultural  Botany,"  Assistant  Professor 
Th(»ma8  J.  Burrill.  Evening,  7  o'clock,  "Vegetable  Physiology  and  Economy,"  John  H.  Tioe, 
Secretary  Missouri  Board  of  Agriculture. 

Friday,  January  22. — Morning,  9  o'clock,  "Rural  Economy  and  Rural  Life,"  Dr.  J.  M.  Greg- 
ory, Afternoon,  2  o'clock,  "Fences  and  Hedges,"  Dr.  John  A.  Warder.  Evening,  7  o'clock  > 
"Timber  Growing,"  0.  B.  Galusha. 

Thus  was  inaugurated  a  new  and  probably  important  movement 
in  Western  agricultural  education  and  improvement.  Kegarding  it  as 
an  experiment,  it  may  safely  be  recorded  as  resulting  successfully. 
The  lectures  and  discussions  were  attended  by  the  students  of  the 
University,  seventy  or  more  in  number,  quite  largely  attended  by  the 
citizens  of  Champaign  and  vicinity,  and  there  was  a  goodly  number 
from  various  parts  of  the  State.  The  lectures  were,  most  of  them,  of 
an  eminently  practical  character,  and  the  discussions  lively  and  in- 
teresting. The  whole  will  be  published  in  a  volume,  for  distribution, 
probably. 

Copies  of  several  of  the  lectures  have  been  obtained  and  are 
here  inserted : 

RELATION  OF  CHEMISTRY  TO  AGRICULTURE. 

A  lecture  delivered  hy  Prof.  4.  P.  S.  StuarU  of  the  Illinois  Indus- 
trial University^  January  12, 1868. 

In  attempting  to  trace  the  relation  of  chemistry  to  agriculture,  it 
may  be  well  to  inquire,  first,  what  chemistry  is,  and«  secondly,  what 
agriculture  is.  Briefly,  then,  chemistry  is  the  science  of  the  elements. 
It  isolates  them,  and  teaches  us  their  properties,  their  mutual  rela- 
tions and  affinities,  the  changes  which  they  undergo  under  different 
conditions,  and  the  new  bodies  formed,  when  two  or  more  of  them 
combine,  by  the  action  of  chemical  force.  These  elements  and  their 
compounds,  which  are  infinite  in  number  and  in  the  variety  of  their 
forms  and  properties,  their  mutual  relations,  and  the  changes  which 
they  undergo  by  their  reactions  on  each  other  in  the  inorganic  and 
the  organic  kingdoms,  constitute  the  field  of  chemistry. 

Secondly,  what  is  Agriculture?  It  may  be  looked  at  from  two 
points  of  view.  It  may  be  considered  either  a  science  or  an  art,  and 
both,  as  yet,  in  an  imperfect  state.  As  a  science,  it  is  concerned  with 
the  conditions  and  laws  of  vegetable  growth ;  as  an  art,  it  is,  or  should 
be  the  practical  application  of  the  science  in  such  a  way  as  to  obtain 
the  most  abundant  harvests.  In  a  broader  sense,  it  includes  also  the 
raising  of  some,  or  of  all  kinds,  of  domestic  animals,  and  in  this  re- 
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spect  chemistry  sustains  a  most  important  relation  to  agriculture;  but 
for  our  own  purpose,  we  shall  not  consider  this  view,  but  confine  our- 
selves to  the  relation  of  chemistry  to  agriculture  as  a  means  of  rais- 
ing the  best  crops. 

We  shall  accomplish  our  object  best,  perhaps,  by  considering  the 
conditions  essential  to  the  healthy  development  of  plants,  and  in  what 
respect  chemistry  is  related  to  these  conditions.  And,  first,  we  may 
inquire,  do  all  plants  require  the  same  conditions  for  their  healthy 
growth  ?  A  little  reflection  will  teach  us  they  do  not.  Tropical  plants 
will  not  flourish  so  well  in  cold  as  in  warm  latitudes,  nor  will  the  same 
species  of  plants  flourish  equally  well  in  all  soils  in  the  same  latitude. 
Are  we  then  called  on  to  study  the  conditions  peculiar  to  each  indi- 
vidual species  ?  If  so,  our  field  of  inquiry  widens  at  once  into  an  im- 
mense expanse.  For  the  purpose  of  the  farmer,  however,  it  will  be 
sufficient  to  consider  the  conditions  of  those  plants  in  the  cultivation 
of  which  he  is  expending  his  labor  and  capital.  In  this  State,  for  in- 
stance, Indian  corn,  the  cereal  grains  and  the  various  fruits  and  roots 
are  the  plants  in  which  he  is  chiefly  interested,  and  the  conditions  of 
whose  growth  he  is  especially  called  to  study.  We  shall  accomplish 
our  object  on  this  occasion  if  we  confine  our  attention  to  a  single  spe- 
cies. 

The  question  then  recurs,  what  are  the  conditions  most  favorable 
to  the  healthy  development  of  plants?  For  it  is  by  an  analysis  of 
these  conditions  that  we  shall  best  gain  a  clear  idea  of  the  relation  of 
chemistry  to  agriculture.  A  careful  s'tudy  will  teach  us  that  these 
conditions  are  of  a  twofold  character.  Plants  are  conditioned  by  the 
objects  that  surround  them  and  furnish  them  their  food,  as  soil,  mois- 
ture and  the  atmosphere,  and  secondly,  by  the  forces  which  act  oa 
these  substances,  as  heat,  light,  electricity,  chemical  force,  magnetism, 
capillary  force,  and  probably  other  forces  with  which  we  are  but  im- 
perfectly acquainted.  In  other  words,  we  have  to  study  the  elements 
of  which  plants  are  made,  and  secondly,  the  forces  which  act  on  and 
build  up  these  elements  into  organic  structures.  Moreover,  all  these 
conditions  must  exist  at  the  same  time,  and  in  the  proper  degree,  that 
plants  may  flourish.  Soil  must  be  present  of  the  right  kind  and  in  the 
right  quantity.  The  same  is  true  of  moisture  and  the  atmosphere. 
The  necessary  forces  too  must  act,  and  with  the  right  degree  of  inten- 
sity. No  single  substance  or  single  force  would  suffice  to  make  a 
plant.  Carbon  or  charcoal  is  an  essential  element  in  the  structure  of 
every  plant,  but  carbon  alone  could  never  make  a  plant,  whatever 
forces  might  act  on  it.  The  same  is  true  of  every  other  element. 
Heat  is  a  physical  agent  indispensable  te  vegetable  growth,  but  heat 
alone  could  never  produce  a  plant.  In  fact  all  the  elements  required 
by  plants,  and  all  the  forces  necessary  to  weave  those  element  into 
cellular  tissue,  and  other  organic  compounds,  must  be  present  at  the 
same  time,  constituting  a  kind  of  complex  condition  in.  which  a  nice 
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adjustment  of  material  and  force,  the  web  of  the  vegetable  organism 
is  woven.  Nor  is  it  difficult  to  see,  that,  of  all  the  conditions  within 
which  plant-life  is  possible,  and  the  range  is  very  wide,  certain  con- 
ditions will  be  more  favorable  to  its  development  than  any  other,  and 
that  under  these  a  plant  will  attain  its  maximum  growth,  and  mature 
the  most  and  best  seed. 

But  it  must  be  observed  that  of  these  conditions,  some  the  farmer 
can  modify,  others  not,  or  only  partially.  Soils  can  be  modified  in 
quality  by  adding  substances  which  they  do  not  contain ;  in  texture 
by  loosening  or  stirring  them  by  various  mechanical  means,  and  by 
allowing  organic  matter  like  stubble  or  green  crops  to  decay  in  them. 
In  thus  modifying  his  soils  lies  the  chief  power  of  the  farmer  to  in- 
crease his  harvests.  The  quantity  of  moisture,  also,  is  in  a  measure 
tinder  his  control.  When  present  in  excess  it  can  often  be  removed 
by  drainage,  and  when  scanty  it  can  sometimes  be  increased  by  irri- 
gation, but  long  continued  rains  or  drouths,  causing  wet  and  dry  sea- 
sons, are  for  the  most  part  beyond  his  control.  It  is  not  denied  that 
climate  can  sometimes  be  modified  by  man,  so  that  districts  generally 
dry  may  receive  rain  sufficient  for  ordinary  vegetation ;  but  this  even 
in  cases  where  it  is  possible,  involves  agencies  extending  over  a  con- 
siderable period  of  time.  The  atmosphere  too  is  a  necessary  agent  in 
vegetable  growth,  but  the  proportion  of  its  gases,  with  some  slight 
exceptions,  cannot  easily  be  modified  by  man.  The  physical  agents 
heat,  light,  electricity,  magnetism  and  chemical  affinity,  play  a  very 
important  part  in  plant  life,  and  although  they  can  be  transmitted 
into  each  other  so  that  a  given  quantity  of  heat  can  evolve  an  equiv- 
alent quantity  of  electricity,  and  this  electricity  a  corresponding 
quantity  of  magnetic  or  of  chemical  force,  and  although  these  forces 
(if  indeed  they  be  more  than  a  single  force  under  different  phases), 
may  in  their  relation  to  vegetable  growth  lie  much  more  in  the  power 
of  man  to  modify  than  has  been  supposed,  still  that  farmer  would  be 
sanguine,  who,  in  the  present  state  of  knowledge,  should  think  to  ex- 
ercise more  than  a  limitedvcontrol  over  these  capricious  agents.- 

Thus  far  we  have  stated  only  the  general  conditions  of  plant  life, 
and  how  far  the  agriculturist  can  modify  them.  We  come  now  to  ex- 
amine these  conditions  more  closely,  and  to  inquire  how  chemistry  is 
related  to  them.  As  already  stated,  they  are  of  a  twofold  character. 
They  involve  matter  and  force.  First,  then,  the  matter  of  plants. 
Our  inquiries  on  this  head  are  embraced  in  three  question.  First,  of 
what  are  plants  composed?  Secondly,  whence  is  it  derived,  and, 
thirdly,  in  what  form  is  it  taken  up  by  plants  ?  All  of  these  questions 
are  of  a  purely  chemical  nature,  and  it  is  here,  therefore,  that  agri- 
culture and  chemistry  occupy  common  ground,  or  rather  agriculture 
employs  chemistry  to  solve  its  problems.  K  agriculture  asks  of  what 
plants  are  composed,  chemistry  answers  by  analyzing  them,  and  show- 
ing that  they  are  made  up  of  certain  so-called  proximate  constituents, 
as  cellular  tissue,  or  cellulose,  starch,  sugar,  gum,  pectine,  resin  and 
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organic  oils  and  acids;  also  gluten,  albumen,  caseine  and  organic 
bases,  etc.;  that  some  of  these  constituents  like  cellulose,  are  com- 
mon to  all  plants,  that  others  like  the  alkaloids,  strychnine  and  bru- 
cine,  are  found  only  in  a  few  plants,  while  others,  like  starch  and 
sugar,  etc.,  are  found  in  many  plants,  but  in  variable  quantities.  If 
agriculture  inquire  further  of  what  these  constituents  are  composed, 
chemistry  answers  by  resolving  them  into  their  elements  and  teach- 
ing us  that,  as  a  whole,  they  are  composed  mainly  of  fourteen  of  the 
sixty-three  known  elements,  viz.  oxygen,  hydrogen,  nitrogen,  car- 
bon, sulphur,  silicon,  chlorine,  phosphorus,  potassium,  sodium,  mag- 
nesium, calcium,  iron  and  manganese ;  that  some  of  the  constituents, 
like  cellulose,  starch,  sugar,  etc.,  consist  of  only  three^elements,when 
pure,  viz.  oxygen,  hydrogen  and  carbon ;  that  others,  like  some  of 
the  vegetable  alkaloids,  consist  of  the  same  elements,  with  nitrogen 
superadded,  that  these  three  or  four  elements  constitute  the  great 
mass  of  matter  in  plants,  and  that  the  other  elements  in  plants  are 
found  there  in  relatively  small  quantities,  and  these  even  very  vari- 
able in  different  species.  ' 

But,  besides  these  fourteen  elements,  which  can  be  detected  in 
most  plants  with  comparative  ease,  chemistry  detects  others  which 
exist  there  in  very  minute  quantity,  so  much  so  as  to  escape  the  or- 
dinary means  of  observation.  It  is  only  recently  that,  by  improved 
methods  of  analysis,  the  rare  alkaline  metals,  Lithium,  Calcium  and 
Rubidium,  have  been  discovered  in  the  ashes  of  plants.  In  fact  it  is  as 
easy  now  to  find  lithia  in  the  ash  of  a  cigar,  as  it  was  formerly  to  find 
potash  in  the  ash  of  the  grape,  the  sugar-cane,  the  beet  or  the  cereals. 
Fluorine  is  another  element,  of  which  traces  have  been  found  in  the 
ashes  of  certain  plants,  and  it  is  suspected  of  being  in  most  plants, 
although  in  so  small  quantity  as  to  escape  detection.  Iodine  and 
bromine  are  found  in  sea  plants ;  possibly  they  exist  also  in  other 
plants.  The  strong  family  resemblance  of  the  elements,  chlorinei 
brv)mine  and  iodine,  and  the  circumstance  that  they  are  almost  al- 
ways associated  in  nature,  and  the  fact  that  chlorine  is  usually  found 
in  plants,  leads  to  the  suspicion  that  possibly  iodine,  and  perhaps  bro- 
mine may  be  there,  too,  in  extremely  small  quantity. 

Small  quantities,  too,  ot  lead,  zinc  and  copper  are  said  to  have 
been  found  in  the  ashes  of  certain  specimens  of  the  beech,  birch  and 
fir ;  and  tin,  lead,  zinc  and  cobalt  in  the  ashes  of  the  oak.  The  ashes 
of  a  certain  violet  are  said  to  contain  so  much  zinc  that  places  where 
it  grows  are  selected  for  opening  mines  of  zinc.  Alumnium  is  found 
in  the  lycopodium  and,  perhaps,  some  other  plants. 

Fourteen  elements,  then,  exist  in  most  plants  in  sufficient  quan- 
tity to  be  easily  found ;  three  or  four  of  these  make  up  the  great  bulk 
of  the  plant,  the  carbon  constituting,  in  wood  dried  at  150°  centrifu- 
gal, about  one-half  the  weight,  the  ashes  from  |  to  1^  per  cent,  and 
the  rest  being  oxygen,  hydrogen  and  nitrogen,  the  first  two  in  nearly 
the  ratio  to  farm  water,  with  usually  a  slight  excess  of  hydrogen.    The 
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nitrogen  averages  about  one  per  cent.  In  addition  to  these  fourteen 
elements,  we  find  one  or  more  of  fourteen  others  in  a  few  plants  in 
almost  infinitesimal  quantity,  and  the  number  will  probably  be  in- 
creased hereafter. 

The  question  arises  whether  all  these'  elements  are  absolutely 
necessary  to  the  growth  of  plants.  Some,  we  know  are.  A  plant 
could  not  exist  without  oxygen,  hydrogen,  nitrogen  and  carbon,  any 
more  than  a  building  could  exist  without  solid  materials,  like  wood^ 
bricks  or  stone,  or  the  animal,  without  bones  and  muscles  and  the  ma- 
terials of  which  to  make  them.  The  same  is  true,  to  a  considerable 
extent,  of  potash,  soda,  lime,  and  magnesia,  and  iron,*and  phosphorus. 
It  was  a  question,  some  years  ago,  whether  these  inorganic  constitu- 
ents were  necessary  to  the  growth  of  plants,  and  prizes  were  offered 
by  societies  interested  in  the  subject,  for  a  satisfactory  solution  of  the 
problem;  and  it  is  now  a  fact  as  well  established  as  any  in  agricultu- 
ral chemistry,  that  plants  cannot  thrive  without  them.  They  are  a 
necessary  part  of  the  food  of  plants,  and  perform  functions  which 
make  up  an  essential  part  of  the  life  of  plants. 

But  how  is  it  with  those  elements  which  are  found  only  in  very 
small  quantity  ?  Is  their  presence  necessary,  or  merely  accidental  ? 
Have  the  plants  absorbed  them  in  some  such  way  as  a  person  some- 
times takes  harmless,  or  even  poisonous  substances,  by  mistake  ?  It 
certainly  is  not  safe  to  conclude  that  their  influence  in  the  processes 
of  life  is  commensurate  with  the  quantity  in  which  they  are  found,  be- 
cause no  fact  is  more  certain  than  that  very  small  quantities  of  sub- 
stances are  sometimes  very  beneficial,  and  sometimes  very  ii^jurious, 
even  fatal  to  the  life  of  animals.  Why  may  not  the  same  be  true  of 
plants?  The  probability  is  that  no  substance,  even  in  very  small 
quantity,  can  enter  the  circulation  of  a  plant  without  modifying,  in 
some  way,  the  processes  of  life,  and  imparting  to  it  properties  and 
impressing  on  it  an  individuality  which  it  would  not  have  without  it. 
A  substance  naturally  foreign  to  a  system,  and  even  poisonous  to  it, 
may,  if  taken  in  sufficiently  small  quantity,  not  only  modify  some 
function  without  becoming  fatal,  but  create  a  necessity  for  its  pres- 
ence, so  that  life,  even,  would  be  endangered  without  it.  The  eating 
of  arsenious  acid  is  a  case  in  point.  A  person  may  acquire  the  habit 
of  taking  daily  a  quantity  of  arsenic,  which,  at  first,  would  have 
proved  fatal;  but  when  the  habit  is  formed  then  it  must  be  continued 
that  is,  the  arsenic  has  either  created  a  function,  or  so  modified  exist- 
ing ones,  as  to  make  its  presence  hecessary.  And  something  similar 
is  doubtless  true  of  plants.  Difierent  soils  contain  small  quantities 
of  different  substances,  which,  absorbed  by  plants,  may  prove  benefi- 
cial or  injurious  to  their  development,  and  may  have  their  influence, 
among  other  causes,  in  producing  those  peculiarities  so  noticeable  in 
the  same  species  of  plants.  Why  is  it  that  clover,  manured  with  gyp- 
sum, is  so  different  from  that  manured  with  something  else,  in  the 
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size  of  its  stems,  leaves  and  flowers,  as  almost  to  be  considered  a  dif- 
ferent species  ? 

But  let  us  return  to  the  elements,  each  one  of  them  has  certain 
properties,  which  are  peculiar  to  it  and  which  distinguish  it  from 
every  other  element  and  these  properties  vary  either  in  kind  or  de- 
gree with  every  change  of  condition  to  which  the  element  is  subjected. 
Four  of  them,  oxygen,  hydrogen,  nitrogen  and  chlorine,  are  gases  at 
ordinary  temperatures,  and  the  first  three  have  resisted  all  efforts  to 
condense  them  to  liquids.  They  are,  in  the  free  state,  permanent 
gases.  Fluorine  should  probably  be  added  to  the  number,  although 
so  little  is  known  of  it  in  the  free  state,  that  little  can  be  said  of  it. 
The  rest,  with  the  exception  of  bromine,  which  is  a  liquid,  are  solids. 
In  their  aflSnities,  or  their  tendency  to  combine  with  each  other,  these 
elements  are  vefy  unlike.  Some,  like  nitrogen,  are  of  an  indifferent 
nature,  manifesting  scarcely  any  disposition  to  combine  with  other 
elements.  Others,  like  oxygen  have  an  active  nature.  They  are 
strongly  inclined  to  combine  with  others.  Every  case  of  ordinary 
combustion  is  an  example  of  energetic  combination  of  oxygen  with 
carbon  and  hydrogen.  The  same  process,  or  a  sfhiilar  one,  takes 
place  more  quietly  in  decay.  In  these  cases,  oxygen  acts  as  a  de- 
stroyer. But  it  is  equally  efficient  in  building  up.  Indeed,  oxygen 
presents  the  singular  anomaly  of  an  element  ever  busy  in  building 
organic  structures,  and  then  as  if  dissatisfied  with  its  work,  of  pulling 
them  down,  and  with  their  ruins  building  new  ones.  It  is  this  element 
more  than  any  other  that  causes  that  ever  recurring  cycle  of  change 
from  life  to  death,  and  from  death  to  life,  which  is  going  on  about  us ; 
and  it  is  impossible  to  have  an  accurate  knowledge  of  the  processes 
of  vegetable  growth  without  a  thorough  knowledge  of  this  element. 
Possibly  with  such  knowledge,  one  may  not  be  able  to  understand 
vegetable  growth,  but  it  certainly  cannot  be  understood  without  it. 

When  placed  in  peculiar  conditions,  these  elements  assume  pro- 
perties, different  from  those  which  they  usually  manifest.  Thus  oxy- 
gen exposed  to  substances  undergoing  oxidation,  or  to  the  electric 
spark,  or  to  the  galvanic  current,  assumes  properties  so  unlike  those 
which  it  usually  has,  as  to  appear  to  be  a  new  element.  In  this  state 
it  is  very  energetic,  combining  even  with  those  elements  which  usually 
resist  oxidation.  It  is  possible,  even  probable,  that  the  nitric  acid  of 
the  nitre  beds,  owes  its  origin  to  this  energetic  kind  of  oxygen ;  and 
it  is  possible  too,  when  the  relations  of  this  substance  to  vegetation 
shall  have  been  more  studied,  and  better  understood,  that  it  will 
throw  new  light  on  the  chemistry  of  organic  life.  The  influence  of 
this  powerful  agent  in  the  interior  of  the  plant  can  easily  be  conceived 
to  be  very  great,  and  the  field  here  for  investigation,  therefore,  is  very 
inviting  and  promises  a  rich  reward.  Other  elements,  by  a  change 
of  condition,  may  indicate  a  change  of  other  properties.  For  in- 
stance, sulphur  crystallises  in  two  entirely  different  forms  according 
to  the  temperature  to  which  it  is  exposed.    The  same  is  true  of  many 

Digitized  by  V^OOQ IC 


ooRRESPOin>iH0  sbcbbtary's  report.  189 

other  elements.  Why  it  is  so  we  cannot  tell.  But  it  is  easy  to  con- 
ceive, in  fact,  it  is  difficult  not  to  conceive,  that  the  function  of  an 
element  in  the  vegetable  economy  will  vary  with  its  changing  pro- 
perties. These  new  properties,  peculiar  to  certain  conditions,  often 
gradually  disappear,  after  the  conditions  cease  in  which  they  were 
induced.  Elements  in  this  state  seem  to  be  in  a  kind  of  unstable 
equilibrium,  and  ready  to  revert  on  the  slightest  occasion  to  their ^ 
normal  condition ;  like  a  wheel  with  an  axis  not  exactly  in  the  centre, 
always  tentling  to  a  state  of  rest  with  the  heaviest  part  downward. 
These  peculiar  properties,  which  the  elements  manifest,  on  the  nor- 
mal ones  for  the  conditions  in  which  they  were  induced ;  and  were 
those  conditions  the  ordinary  instead  of  the  exceptional  ones,  then 
these  exceptional  and  unstable  properties  would  become  the  perma- 
nent and  normal  ones,  chemistry  thus  teaches  us  an  intimate  relation 
between  the  properties  of  an  element  and  the  conditions  in  which 
they  were  induced.  They  stand  to  each  other  in  the  relation  of  cause 
to  effect,  a  fact,  which  we  should  do  well  to  bear  in  mind  and  study 
its  significance ;  for  it  is  a  type,  which  finds  a  fuller  exemplification 
in  the  higher  forms  of  vegetable  life.  The  importance  of  an  accurate 
knowledge  of  the  properties  of  the  elements  concerned  in  vegetable 
growth  is  manifest.  The  more  accurate  and  profound  it  is,  the  clearer 
will  be  our  insight  into  the  processes  of  life  and  the  more  will  our 
views  and  theories  be  likely  to  be  in  conformity  with  truth. 

But  if  a  knowledge  of  the  elements  is  important,  that  of  their 
compounds  is  still  more  so,  for  it  is  mostly  in  the  form  of  their  com- 
pounds that  the  elements  are  introduced  into  the  plant ;  and  it  is 
through  the  reactions  of  these  compounds  on  each  other  in  the  inte- 
rior of  the  plant  under  the  action  of  chemical  affinity  modified  by 
heat,  light,  electricity,  etc.;  that  all  the  different  organic  compounds 
are  elaborated.  K  we  would  trace  them,  ^  step  by  step,  the  changes 
that  take  place  in  the  plant,  and  understand  them,  be  able  even  to 
anticipate  and  predict  them,  we  must  know  accurately  the  properties 
of  the  substances  that  come  into  play.  We  must  know  the  changes 
which  these  properties  undergo  under  different  conditions,  and  the 
effect  produced  by  the  varying  intensities  of  the  different  forces.  It 
will  at  once  be  seen  that  the  subject  is  a  complicated  one.  It  is  a 
problem  in  which  all  the  quantities  are  variables.  But  its  difficulties 
will  not  be  in  vain^  if  they  impress  the  student  with  a  sense  of  their 
magnitude,  and  nerve  him  to  corresponding  effort.  It  is  only  the 
fatal  delusion  of  thinking  we  understand  a  subject,  when  we  have 
penetrated  scarcely  beneath  its  surface  that  will  effectually  prevent 
all  progress.  Of  one  thing  we  may  be  assured,  that  no  superficial 
knowledge,  no  simple  gleaning  of  an  idea  here  and  another  there^ 
will  ever  extend  the  limits  of  this  field  of  knowledge.  Patient  and 
persevering  study  is  required  to  understand  what  has  already  been 
accomplished,  and  he,  who  shall  grapple  successfully  with  the  diffi- 
cult questions  yet  to  be  solved,  will  not  only  confer  a  benefit  on  man- 

Digitized  by  V^OOQ IC 


190  MISSOURI  A0RICOLTURB. 

kind,  but  give  the  clearest  proof  of  an  intellect  of  the  highest  order, 
and  of  the  severest  discipline. 

The  next  question  is,  whence  are  these  elements  derived,  that  is, 
where  do  plants  get  their  food  ?  There  are  only  two  sources,  the  soil 
and  the  atmosphere  from  which  they  can  come,  for  these  are  the  only 
objects,  so  far  as  we  know,  which  sustain  any  relation  to  plants  with 
respect  to  nutriment  But  how  shall  we  know  whether  the  atmos- 
phere furnishes  plants  with  food?  Evidently  by  analyzing  it  and  as- 
certaining first  whether  it  contains  the  elements  that  plants  require, 
and  secondly,  if  so,  whether  it  really  furnishes  those  elements  to 
plants.  As  a  matter  of  fact,  the  atmosphere  consists  of  four  elements, 
oxygen,  hydrogen,  nitrogen  and  carbon,  the  identical  ones  that  con- 
stitute the  great  mass  of  matter  in  plants.  These  elements  exist 
partly  in  the  free  and  partly  in  the  combined  state.  Oxygen,  nitro- 
gen, in  the  free  state,  make  up  the  great  bulk  of  the  atmosphere,  in 
the  ratio  of  about  one  volume  of  oxygen  to  four  volumes  of  nitrogen. 
This  mixture  of  gases  contains  variable  quantities  of  acqueous  vapor 
and  small  quantities  of  carbonic  acid  and  nitric  acid  and  ammonia. 
Such  is  the  constitution  of  the  atmosphere.  Now  does  it  furnish 
plants  with  any  of  these  substances  as  food?  Experiment  teaches  us, 
it  does.  The  very  first  step  in  the  development  of  the  embryo  of  the 
seed  is  accompanied  with  the  absorption  of  oxygen  from  the  air  dif- 
fused through  the  soil ,  and  when  the  plant  has  become  sufficiently 
developed,  one  of  the  chief  functions  of  the  leaves,  is  to  absorb  car- 
bonic acid  from  the  atmosphere.  It  has  been,  and  is  yet,  perhaps,  a 
question,  whether  nitrogen,  in  the  free  state,  is  assimilated  by  the 
plant,  or  whether  it  enters  the  plant  as  a  compound  in  the  form  of 
ammonia  or  nitric  acid.  In  either  case  it  comes  originally  from  the 
atmosphere,  the  only  difference  being,  it  enters  the  plant  in  the  for- 
mer case  as  an  element,  in  the  latter  as  a  compound. 

But  if  the  atmosphere  furnishes  plants  with  food,  may  not  the 
soil  do  so  as  well  ?  We  learn  from  the  analysis  of  the  plant,  that  it 
contains  certain  solid  constituents ;  and  we  learn  from  experiment, 
that  these  constituents  are  essential  to  its  healthy  development.  The 
plant  cannot  thrive  without  them.  They  are,  therefore,  essential  to 
the  fertility  of  the  soil,  for  the  soil  is  the  only  source  from  which  a 
plant  can  get  them.  This  brings  us  to  the  Chemistry  of  Soils,  and  on 
this  subject  we  have  this  question :  Can  Chemistry  ascertain  accu- 
rately the  composition  of  soils  ?  The  answer  to  this  question  will  de- 
pend very  much  on  what  is  meant  by  composition  of  soils.  If  we  in- 
clude in  the  term  those  infinitely  small  quantities  of  substances, 
which  must  be  estimated  by  the  thousand  or  the  ten  thousand  mil- 
lionth part  of  the  soil,  then  it  must  be  confessed  that  the  task  would 
be  both  difficult  and  expensive ;  and  yet  these  very  small  quantities 
of  substances  often  have  great  influence  on  the  growth  of  plants.  I 
cannot  better  illustrate  this  fact  than  by  referring  to  sea-weeds.  They 
contain  iodine.    In  fact  they  are  the  only  source  of  the  iodine  of  com- 
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merce,  and  they  obtain  this  iodine  from  the  sea-water.    But  the 
quantity  of  iodine  in  sea-water  is  so  small,  that  it  cannot  be  detected 
by  any  fenown  reagent  without  evaporating  a  large  quantity  of  water, 
although  iodine  is  one  of  the  most  easily  detected  of  the  elements. — 
When  in  solution  to  the  amount  of  not  more  than  1-300,000,  it  is  easily 
detected  by  the  usual  reagents.    Now,  if  one  hundred  cubic  feet  of 
sea- water  be  evaporated  down  to  one  cubic  foot,  not  a  trace  of  iodine 
can  be  found  by  the  ordinary  tests.    This  shows  how  minute  the  quan- 
tity of  this  element  must  be  in  sea-water,  and  yet  the  fuci  and  the 
algae  absorb  a  considerable  quantity  of  iodine,  and  owe  to  this  ele- 
ment, probably,  an  individuality,  which  they  would  not  have  without 
it.    Lithia,  too,  one  of  the  alkalies  has  been  found  in  sea  water,  taken 
from  the  middle  of  the  Atlantic  Ocean,  but  it  was  necessary  to  evap- 
orate some  fourteen  hundred  cubic  feet  to  find  it.    These  facts  will 
give  some  idea  of  the  labor  and  expense  accompanying  the  detection 
of  these  very  small  quantities  of  substances.    At  the  same  time,  with 
the  means  of  research  now  at  command,  very  small  quantities  of  the 
alkali  and  the  alkaline  earths  can  be  detected,  with  far  greater  ease 
and  accuracy  than  was  possible  ten  years  ago.    In  a  mixture  of  these 
weighing  not  more  than  a  few  thousandths,  or  even  a  millionth  of  a 
milligramme,  they  can  all  be  detected  with  ease  at  the  same  time. — 
In  this  way  it  has  been  found  that  lithia,  which  was  formerly  thought 
to  be  exceedingly  rare,  is  very  widely  distributed  in  nature,  being 
found  in  the  three  constituents  of  many  granites,  in  limestones  ol 
different  geological  formations,  in  the  spring  water  issuing  from  these 
formations,  in  the  ashes  of  fruits  that  have  grown  on  soils  formed  by 
the  disintegration  of  these  rocks,  in  the  blood,  the  milk,  and  even 
the  muscles  of  animals  that  have  fed  on  these  fruits.     We  conclude, 
then,  from  what  has  been  said,  that  it  is  possible  to  find  in  a  soil  ex- 
ceedingly small  quantities  of  these  substances  essential  to  the  healthy 
growth  of  plants,  but  that  there  is  a  limit  at  the  same  time,  even  with 
the  aid  of  the  spectroscope,  beyond  which  it  would  not  be  advisable 
or  practicable  to  go.    In  our  general  estimate  of  the  value  of  chem- 
istry as  a  means  of  ascertaining  the  composition  of  soils,  we  must 
bear  in  mind  that  a  soil  analysis  of  to-day,  is  a  very  difierent  thing 
from  what  it  was  ten  years  ago,  and  that  as  the  means  of  investiga- 
tion become  more  accurate,  the  more  valuable  will  chemistry  become 
in  its  relation  to  agriculture. 

But  if  chemistry  can  ascertain  with  great  accuracy  the  composi- 
tion of  the  soil,  it  is  still  necessary  to  begin  with  the  analysis  of  the 
plant,  for  how  elpe  can  we  tell  whether  a  soil  is  suited  to  the  growth 
of  a  plant  ?  Different  plants  vary  in  the  quality  and  relative  quantity 
of  their  constituents,  and  a  soil  that  is  fertile  for  one  plant,  may  be 
barren  for  another.  We,  therefore,  who  analyzes  a  soil  without  anal- 
yzing the  plant  to  grow  on  it,  or  at  least  knowing  its  composition, 
fails  to  see  the  relation  of  the  one  to  the  other.  The  plant  then  musk 
be  the  starting  point.    And  to  illustrate,  let  us  take  the  wheat  plant ; 
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and  let  it  be  a  perfectly  healthy,  well  developed  plant,  formed  under 
the  most  favorable  conditions,  and  of  such  a  kind  as  we  should  like 
to  see  our  fields  covered  with.  We  analyze  it  carefully,  and  as- 
certain its  composition.  We  thus  learn  what  materials  are  necessary 
to  make  a  wheat  plant,  and  at  the  same  time,  what  materials  a  soil 
must  have  to  produce  good  wheat.  The  soil  may  have  other  materi- 
als in  great  abundance,  that  contribute  little  or  no  food  to  the  plant, 
and  these  materials  may  be  very  unlike  in  different  soils,  in  fact  they 
generally  are,  but  the  soil  must  contain  as  an  indispensable  requisite 
to  fertility,  those  substances  required  by  wheat  as  food.  We  do  not 
say  that  a  soil  containing  these  substances  will  necessarily  be  fertile, 
but  we  do  say,  that  it  cannot  be  fertile,  for  wheat  at  least,  without 
them.  Their  presence  is  one  ot  the  conditions  of  fertility,  and  but 
one.  If  they  are  present  in  such  a  state  as  not  to  be  available  to  the 
plant,  they  may  well  be  absent,  for  the  plant  can  derive  no  benefit 
from  them,  and  such  is  the  case  when  they  are  locked  up  in  unde- 
composed  minerals,  like  feldsparmica,  etc.  Fertility  then,  implies 
not  only  the  presence  of  elements  required  by  plants  as  food,  but 
their  availability  as  such. 

If  now,  we  examine  more  carefully  the  analysis  of  the  wheat 
plant,  we  shall  find  the  number  of  constituents  derived  from  the  soil 
comparatively  small,  at  least,  those  which  need  to  claim  our  atten- 
tion. For  there  are  some  constituents  of  wheat  that  are  furnished  by 
all  soils  in  sufficient  quantity  for  healthy  growth,  such,  for  instance, 
are  iron,  manganese,  soda,  silicia  acid,  and  we  may  add  probably  mag- 
nesia. But  there  are  others  that  are  not  always  present  in  sufficient 
quantity  for  the  wants  of  the  plant  Among  these  may  be  mentioned 
potash,  lime,  phosphoric  acid,  and,  perhaps,  sometimes  magnesia. 
The  number  will  not  usually  exceed  five  or  six. 

Now,  a  soil  that  does  not  contain  these  substances  is  barren  for 
wheat.  If  it  had  them  once,  and  has  been  deprived  of  them  by  wheat 
raised  on  it  many  years  in  succession,  it  is  now  for  the  purpose  of 
wheat  culture  no  better  than  if  it  had  never  had  them,  and  a  farmer 
might  just  as  well  turn  his  sheep  into  a  field  of  weeds  or  of  sand  and 
think  to  fatten  them  there,  as  to  sow  wheat  on  such  a  soil,  and  think 
to  get  a  good  crop.  What  then  is  to  be  done  in  such  a  case  ?  Why, 
evidently,  give  the  plant  what  it  wants  to  eat ;  that  is,  add  to  the  soil 
a  mixture  of  four  or  five  substances,  that  the^plant  wants  to  feed  ouf 
and  if  the  soil  does  not  become  fertile,  it  will  be  from  the  lack  of  some 
other  condition  of  growth,  than  food.  If  from  any  cause  the  farmer 
fail,  either  through  want  of  knowledge  or  inability,  to  add  these  sub- 
stances to  his  soil,  and  sees  his  crop  diminish  gradually  from  year  to 
year  until  he  gets  only  twelve  or  fifteen  bushels,  when  he  should  have 
twenty-five  or  thirty  to  the  acre,  then  he  may  conclude  he  is  starving 
his  wheat  plants  as  truly  as  he  would  his  cattle  if  he  should  give  them 
only  half  enough  to  eat. 

What  has  been  said  of  the  wheat  plant  may  serve  to  point  out  the 
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oonrse  to  be  pursued  with  any  other  plant  We  must  know  its  com- 
position and  then  famish  the  soil  with  what  will  noarish  it.  This  is 
simply  manuring ;  and  hence  we  see  that  manuring  is  only  the  art  of 
feeding  plants.  To  do  this  intelligently  and  well  we  must  know  what 
they  feed  on,  and  in  what  form  their  food  is  best  assimilated  by  them ; 
and  the  relation  of  chemistry  to  agriculture  in  this  respect  is  to  teach 
US  the  proper  kind  of  food  to  give  them. 

Another  question  yet  remains,  viz :  in  what  form  are  those  sub- 
stances taken  up  by  plants,  as  elements,  or  as  compounds  ?  Most  of 
the  elements  occur  in  nature  only  in  the  form  of  compounds,  and  of 
those  found  in  plants,  not  more  than  half  a  dozen  are  often  found  free. 
Tt^e  inference  therefore  is,  tliat  plants  take  up  the  elements  mostly  as 
compounds.  This  is  in  accordance  with  a  general  law,  that  the  higher 
the  organism,  the  more  complicated  food  it  requires.  The  food  of 
animals  is  more  complicated  than  that  of  plants,  and  that  of  plants  is, 
for  the  most  part,  not  elementary.  All  the  metals  found  in  plants 
enter  as  salts.  Potassium,  for  instance,  as  sulphate,  carbonate,  sili- 
cate, phosphate,  or  chloride  of  potassium;  and  so  of  the  other  metals, 
at  least,  those  salts  of  th^m  that  are  soluble  in  water.  Oarbon  enters 
as  carbonic  acid,  mostly  through  the  leaves,  but  also  more  or  less 
tJirough  the  roots.  Hydrogen  passes  into  the  plant  mostly  with  oxy- 
gen as  water,  but  also  to  a  certain  extent  probably  as  ammonia  and 
nitric  acid.  Phosphorus,  with  oxygen,  as  phosphoric  acid;  silicon, 
with  oxygen,  as  silicic  acid,  and  sulphur  in  like  manner  as  sulphuric 
acid,  pass  into  plants  in  the  form  of  soluble  salts.  Ohlorine  enters 
the  plant  mostly  in  combination  with  sodium,  as  common  salt.  Much 
diversity  of  opinion  exists  with  respect  to  the  assimilation  of  nitro- 
gen. Some  believe  that  it  is  absorbed  as  a  gas  directly  from  the  at- 
mosphere, and  assimilated  as  such ;  others,  that  it  enters  the  plant  as 
ammonia  or  nitric  acid,  and  think  they  have  in  the  action  of  ammo- 
Bical  manures,  a  strong  argument  in  support  of  that  view ;  others 
think  nitrogen  enters  the  leaves,  and  there  coming  into  contact  with 
osone,  is  converted  into  nitric  acid,  or  some  oxide  of  nitrogen,  and  in 
this  form  is  assimilated.  It  is  not  tlie  place,  nor  have  we  the  time  here 
to  bring  forward  the  arguments  and  the  experimental  results  which 
are  adduced  by  the  supporters  of  these  different  views,  sufSce  it  to 
say  that  the  question  lies  wholly  in  the  field  of  chemistry,  and  that  if 
it  shall  ever  be  decided,  it  will  doubtless  be  decided  on  strictly  chem- 
ical grounds.  Such,  then,  are  the  compounds  that  become  the  food 
of  plants^ 

Another  question  of  interest  in  this  connection,  is,  the  state  in 
which  these  compounds  exist  in  the  soil,  when  taken  up  by  plantSL 
And  here  again  a  diversity  of  opinion  obtains.  It  was  formerly  sop- 
posed,  and  is  so  now  by  many,  that  these  salts,  which  constitute,  in 
part,  the  food  of  plants,  are  in  solution  in  the  soil,  and,  circulating 
there,  come  into  contact  with  the  roots,  and  are  absorbed  by  them, 
A  1-18 
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Bat  the  opinion  now  entertained  by  some  is,  that  these  salts  are  not 
exactly  in  solution,  but  adhere,  with  a  certain  force,  to  other  con8ti^ 
uents  of  the  soil,  lifce  humus,  clay,  lime,  etc.,  and  are  thus  retained, 
ready  to  be  given  up  to  the  roots  as  soon  as  they  shall  come  into  con- 
tact with  them.  This  foree  seems  to  be  a  feeble  manifestation  of 
x^hemical  affinity,  very  like  that  by  which  coloring  matters  adhere  to 
animal  charcoal  or  to  the  fibres  of  cloth.  There  is,  doubtless,  truth  in 
both  these  opinions;  and  a  careful  investigation  of  the  subject  will 
probably  teach  us  that  the  food  of  the  plant  varies,  not  only  in  the 
quality  and  quantity  of  its  constituents,  but  also  in  the  condition  in 
which  it  exists  in  the  soil. 

It  may  not  be  improper,  in  this  connection,  to  say  a  word  on  con- 
flicting views  entertained  by  scientific  men.  In  the  judgment  of  some, 
such  views  are  sufficient  to  throw  doubt  on  all  conclusions  of  science. 
It  must  be  borne  in  mind  that  a  new  science,  or  a  new  application  of 
an  old  one,  is  always  accompanied  with  more  or  less  mistakes,  even 
by  those  best  versed  in  it.  The  enthusiastic  pioneer  in  a  new  field  of 
knowledge  will  be  exceedingly  fortunate  if  he  do  not  misinterpret 
some  facts,  and  frame  some  theories,  which  will  prove,  in  the  end, 
more  or  less  visionary.  No  mind,  however  keen  its  penetration,  can 
comprehend  at  once  all  the  bearings  of  a  science  in  a  new  field  of  ap- 
plication. Hence  we  must  expect  some  mistakes.  And  then,  too, 
unless  the  scientific  n^an  is  extremely  cautious  in  his  use  of  language, 
he  will  sometimes  make  loose  statements,  which,  although  intended 
to  ex^r»i$B  facts  in  his  mind,  do  really  express  something  else,  and 
mislead  t^t^rs. 

But  this  (^  not  the  only  difficulty.  If  mistakes  have  been  made  by 
Qie  inve8tiga4KW  of  the  principles  of  agricultural  chemistry,  how  many 
more  have  been^p^ade  by  those  who  sought  to  apply  them.  With  scarce- 
ly tiierudimep^ts  of  ^emistry,  and  animated  by  the  prospect  of  increas- 
ed harvests,  tjt^ey  hay^  hastened  to  put  in  practice  the  principles.  The 
conditions  o^f  t^Qir.exii^jiments  have  been  as  varied  as  quality  and  tex- 
ture of  8oil,iemperat^re;^Qd  moisture  could  make  them.  Precautions, 
on  which  depend  so  m^ci|i  jthe  success  of  experiment,  have  been  neg- 
lectsiy  e^tjn^  because  they  were  unknown,  or  deemed  unimportant. 
,  And  thi)s  experiment  alter  experiment,  ms^e  in  this  loose,  haphazard 
W^,  has. failed,  as  might  havjb.jbeen  predicted  it  would  fail,  and  the 
failure  ^as  been  charged  tp  scienee.  when  it  was  due  to  the  well  mean- 
A^g,  l^t  unskillfdl,  exp^menten  ^ere  can  be  no  doubt  that  a  large 
•proportion  of  conflicting  views  and  statements,  on  questions  of  agii^ 
oultoral  ohennstry,  are  due  to  bad  experimenting.  Th»  is  well  illus- 
:ti*aAe^  by  the  beginner  in  the  laborapry.  He  often  fails  in  the  sinar> 
plest  chewcal  reaction,  because  he  has  neglected  some  precaution, 
.{thij^tt  is,  soma  necessary  condition. 

BJU  first ipipulsa  is  to  declare  tiie  statevient  false;  but  when  be 
Juts  learned  hoew  to  do  it,  the  discrepancy  between  statement  and  &it 
4isappears,  and  he  is  surprised  that  so  slijgh^t  a  variation  m  the  expen- 
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ment  should  have  caused  his  failure.  Is  it  then  surpjrising  that  the 
same  kind  of  bad  experimenting  extended  over  the  whole  field  of 
ohemistry,  applied  to  agriculture,  should  lead  to  conflicting  views  ? 

The  best  way  to  obviate  this  difficulty  is  to  become  thoroughly 
familiar,  not  only  with  the  principles  of  chemistry,  but  also  with  ite 
practice.  To  experiment  feuccessfully  without  knowledge  and  expe- 
rience, is  just  as  impossible  as  to  be  an  able,  successful  practitioner  in 
any  of  the  so-called  learned  professions  without  years  of  patient 
study. 

Tlius  far  we  have  touched  only  on  the  outskirts  of  the  chemistry 
of  the  plant.  Its  constitution,  its  food  and  the  condition  in  which  its 
food  is  taken  up,  have  been  noticed.  The  next  step  would  be  to  enter 
the  laboratory  of  the  plant,  where  this  food  is  digested,  and  to  study 
the  reactions  which  take  place  under  the  action  of  chemical  force, 
modified  by  heat,  light,  electricity  and  vitality — ^reactions  by  which 
the  difierent  organic  compounds  are  elaborated.  This  is  the  field  of 
vegetable  physiology.  Its  province  is  the  functions  of  the  organs  of 
plants.  But  these  functions  consist  in  large  measures  of  chemical 
reactions.  Take  the  formation  of  starch  in  the  leaf.  The  materials 
of  which  it  is  formed  are  as  unlike  starch  as  they  can  well  be.  The 
carbonic  acid  is  absorbed  directly  from  the  atmosphere ;  the  water 
and  the  alkaline  salts  pass  through  the  roots  up  into  the  leaf,  and  there 
in  that  little  workshop,  these  substances,  reacting  on  each  other,  pro- 
duce starch,  and  this  process  continued,  that  is,  this  continuous  reac- 
tion, constitutes  a  function  of  the  leaf.  Vary  the  conditions  a  little, 
that  is,  replace  some  of  the  reacting  substances  by  others,  or  change 
their  relative  proportions,  or  vary  the  intensity  of  the  modifying  forces, 
and  tartaric  acid,  perhaps,  or  some  other  organic  product,  might  be 
produced.  And  so  of  all  organic  compounds.  These  infinitely  minute 
changes  of  condition,  either  in  the  materials  or  the  forces,  on  which 
may  depend  the  nature  of  the  product,  can  be  learned  only  by  the 
nicest  observation  and  the  most  patient  study.  It  is  the  want  of  a  de- 
finite knowledge  of  these  changes  of  condition,  that  renders  the  re- 
production of  organic  substances  in  the  laboratory  so  diflJcult.  But 
if  from  the  intricacy  of  the  conditions  which  underlie  the  processes, 
we  are  as  yet  unable  to  imitate  the  processes  successfully  in  the  la- 
boratory, they  are  none  the  less  chemical  processes,  and  show  that  the 
relation  of  chemistry  to  vegetable  physiology  is  as  intimate  as  its  re- 
lation to  agriculture.  In  fact,  the  formation  of  a  plant  from  incipient 
growth  to  maturity,  is  largely  a  continuous  and  complicated  series  o 
chemical  reactions,  and  the  plant  itself,  in  so  far  as  it  is  the  result  o 
such  reactions  may  be  called  a  chemical  product. 

If  then  it  be  true  that  vegetable  growth  is  largely  a  series  o 
chemical  reactions,  resulting  in  the  formation  of  the  proximate  con 
Btituents  of  the  plant,  it  is  clear  that  chemistry  must  sustain  a  most 
important  relation  to  agriculture,  and  deserves  the  careful  study  of 
an,  who,  in  their  husbandry,  would  derive  from  it  the  benefit  which  it 
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is  suited  to  impart  Because  it  has  failed  to  fnlfiU  the  extjravagant 
expectations,  excited  some  years  since  by  the  writings  of  Liebig,  we 
are  not  to  infer  that  it  is  of  no  practical  advantage  to  agriculture,  and 
that  the  study  and  application  of  its  principles  in  the  growth  of  plants 
will  be  time  and  labor  lost.  Yery  many  futile  efforts  have  been  made 
to  reduce  the  gold  from  Colorado  ores,  but  we  are  not  to  infer  from 
this  that  chemistry  is  of  no  benefit  to  metallurgy.  It  is  without  doubt 
txue  that  a  subject  of  such  complexity  as  the  chemistry  of  plants  has 
not  been,  and  is  not  yet,  well  understood.  Whatever  difficulty  there 
is,  lies  not  in  the  chemistry  of  agriculture,  but  in  our  ignorance  of  it. 
As  soon  as  we  have  an  accurate  knowledge  of  the  conditions  and  laws 
of  growth,  and  in  our  efforts  to  aid  nature,  work  with,  and  not  against 
her,  then  the  discrepancies  and  apparent  contradictions,  always  in- 
cident to  a  new  science,  or  a  new  application  X)f  an  old  one,  will  dis- 
appear, and  we  shall  have  the  greater  cause  to  admire  the  wisdom 
and  skill  of  Him,  who  evolves,  through  this  interaction  of  materials 
and  forces,  the  many  forms  of  plant  life. 


FEUIT  CULTURE. 

Introductory  Lecture  hy  Dr.  John  A.  Warder^  of  Cincinnati^  de- 
livered January  13, 1868. 

In  standing  before  you  here  to-day  I  feel  that  we  are  stepping 
upon  the  threshold  of  a  new  era,  toward  which  some  of  us  have  been 
looking  most  anxiously  for  nearly  a  quarter  of  a  century.  Several 
of  the  noble  citizens  who  first  bestirred  themselves  upon  the  great 
BVih^QC^toi  Industrial  Education  are  still  among  us.  The  influence 
of  their  generous  efforts  has  been  felt  by  thousands,  of  whom  many 
are  here  present  to  witness  the  results  of  their  efforts  in  our  Indus- 
trial University. 

To  them,  to  these,  and  to  the  great  public,  whom  we  hope  to  see 
deeply  interested  in  the  great  problem  of  practical  education,  a  few 
words  may  be  addessed  by  one  who  has  long  been  deeply  interested 
in  the  subject,  who,  as  a  father,  has  again  and  again  revolved  the  im- 
portant question.  How  shall  we  best  educate  our  sons  and  our 
daughters  for  the  great  business  of  life  which  lies  before  them  ?  He 
hopes  that  his  utterances  will  be  received  in  the  kind  spirit  which 
actuates  him  in  presenting  them. 

Practical  Education  seems  to  be  a  very  simple  expression,  and 
yet  how  few  of  us  will  agree  as  to  what  it  shall  mean  I  One  may  say 
that  it  is  that  education  which  comes  through  the  fingers,  rather  than 
by  the  means  of  any  of  the  other  senses.  It  is  that  which  we  may 
learn  by  absolute  practice  while  we  are  engaged  in  our  daily  work— 
that  surely  is  practical  enough— but  it  is  not  enough  to  satisfy  some 
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of  118  who  desire  to  cultivate  all  the  senses  as  well  as  that  of  touch, 
and  the  control  of  our  voluntary  muscles. 

Others  may  claim  for  practical  education,  that  it  shall  consist 
only  in  the  instruction  of  the  pupils  in  that  kind  of  knowledge  which 
will  be  of  every  day  use,  and  they  would  eschew  or  condemn  every- 
thing beyond  this^alas !  what  limited  ideas  of  this  great  desideratum 
that  has  exercised  the  thoughts  of  some  of  our  greatest  minds  I 

Some  would  teach  mathematics  only,  as  applicable  to  the  various 
arts,  while  others  will  claim  the  supremacy  of  languages  as  the  best 
method  of  developing  the  mental  powers  which  are  to  be  the  means 
of  improving  all  the  arts. 

We  have  writers  who  understand  the  subject  who  have  given  it 
their  serious  and  studious  attention,  who  know  that  whereof  they 
affirm,  when  they  give  us  as  their  ultimatum,  that  it  is  necessary  to 
educate  the  whole  man,  in  all  his  faculties  to  produce  the  perfect  re- 
sult 

To  this  proposition  we  must  all  agree,  still,  we  demand  praotieal 
education ;  and  properly  so,  for  it  is  clear  that  very  few  of  us  can 
ever  by  any  possibility  have  the  time,  the  patience,  or  the  opportuni- 
ty to  hecoxxie  perfectly  educated. 

If  asked  to  give  a  solution  of  this  great  problem,  and  to  indicate 
how  the  important  advances  of  science  may  be  brought  to  aid  the 
various  arts  of  life,  and  reduced  to  the  comprehension  of  those  who 
intend  to  apply  themselves  to  these  several  pursuits,  in  the  great 
business  of  the  world,  I  should  with  diffidence  suggest  that  the  greatest 
possible  amount  of  good  might  be  done,  by  inviting  sensible  and 
practical  men,  who  are  well  posted  in  their  special  callings,  and  hav- 
ing them  teach  the  classes— at  the  same  time  throw  open  the  doors 
widely  to  all  applicants  for  instruction,  of  whatever  age  or  sex,  and 
give  them  free  choice  in  the  selection  of  the  studies  they  would  pur- 
sue. Make  the  institution  a  university  in  fact,  with  its  schools  of 
chemistry,  of  physics,  of  mathematics,  of  botany,  of  geology,  of 
zoology,  and  especially  of  mechanics  and  of  agriculture. 

The  author  of  the  act  of  Congress  by  which  this  noble  grant  has 
been  provided  seems  to  have  similar  views.  Though  a  son  of  the 
pine  tree  State  on  our  farthest  eastern  boundary,  Mr.  Morrill  appears 
to  have  caught  the  true  spirit  of  our  prairie  call  for  Induetrial  Edu- 
cation^ and  to  have  fully  appreciated  the  very  general  desire  mani- 
fested in  other  parts  of  the  country  for  the  establishment  of  institu- 
tions for  practical  instruction,  which,  it  was  fondly  hoped,  would  sup- 
ply the  want  that  could  not  be  satisfied  by  the  classical  colleges  of 
the  country  as  they  were  generally  conducted. 

Mr.  Morrill  assured  me  that  if  the  States  which  accepted  the 
grant  made  a  mis-application  of  the  endowment,  they  would  be  held 
responsible  for  the  result  In  his  bill  it  is  decreed  that  the  tuition 
fond  derived  from  the  sale  of  the  land  shall  forever  be  appropriated 
to  the  support  of  schools  for  instruction  in  agriculiure  and  the  tm- 
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chanic  arts^  from  which  (it  was  added  as  a  legislative  fence-rider), 
that  the  languages  should  not  be  excluded,  and  that  military  tactics 
should  be  taught 

One  after  another,  all  of  the  spiences,  chemistry,  physics,  and 
especially  mathematics,  will  each  claim  a  prominent  place  in  a  course 
of  study  that  may  be  devised  to  carry  out  the  spirit  of  the  enactment 
of  Congress  ;  but,  the  truth  must  be  admitted — we  none  of  us  know 
what  we  really  want,  what  we  need,  what  we  can  do,  nor  what  we 
cannot  do.  A  great  experiment  is  before  us  awaiting  its  solution — 
we  are  setting  out  to  build  up  from  nothing,  these  great  schools  of 
science^  schools  of  applied  science^  as  Professor  Oilman  calls  them— 
there  are  no  well  considered,  nor  well  digested  plans— there  are  no 
well  prepared,  well  drilled  classes  to  receive  our  instruction — and 
worse  than  all,  there  are  few  or  no  well  qualified  teachers  for  these 
schools  of  applied  science,  the  very  absence  of  such  schools  has  made 
us  two  great  orders  of  men,  those  who  know  only  in  the  way  of  theory, 
and  those  who  know  only  in  practice — from  either  of  these  two  orders 
we  are  forced  to  draw  our  teachers,  and  eventually,  we  hope  to  find 
the  right  men  for  the  rigtt  places,  it  may  be  only  after  repeated 
siftings ;  therefore,  my  friends,  your  kind  patience  is  craved  on  behalf 
of  the  devoted  men  who  have  nobly  acted  as  trustees  for  this  institu- 
tion, next  on  behalf  of  us,  their  agents,  who  have  the  honor  of  being 
their  appointees  in  the  important  position  of  teachers  of  the  classes, 
whom  your  Legislature  in  its  wisdom  has  directed  to  our  walls. 

Be  gentle  in  your  criticisms,  and  be  just  in  your  decisions,  re- 
member that  our  cause  is  an  experiment,  and  that  if  it  should  not 
fully  meet  the  wants  of  the  people,  your  excellent  board  of  trustees 
have  it  in  their  power  to  introduce  such  modifications  as  may  appear 
to  be  necessary. 

And  now  I  beg  your  patience  for  a  few  moments,  on  my  own  be- 
half When  I  accepted  the  honorable  appointment  of  lecturer  in  this 
institution,  it  was  with  diffidence  in  my  own  ability  to  fill  the  station, 
as  we  all  wish  to  see  it  filled. 

To  some  of  you,  who  favor  me  with  your  presence,  it  will  seem  as 
though  nothing  new  was  advanced  in  these  lectures.  Certainly  noth- 
ing but  well  established  truths  will  be  taught— to  some  of  you,  my 
senior^  in  horticulture,  these  things  are  already  familiar — but  it  is 
safest  for  a  teacher  to  adopt  the  theory  of  the  absolute  ignorance  of 
his  class,  this  will  induce  and  require  him  to  descend  to  the  most  triv- 
ial minutiae,  which  may  weary  the  adept,  but  they  are  all-important 
to  the  novice.  The  course  proposed  for  these  lectures  is  planned 
upon  this  proposition. 

Upon  the  present  occasion  I  propose  to  occupy  your  attention 
with  a  few  general  remarks  upon  the  following  questions : 

Why  do  not  all  of  our  farmers  have  plenty  of  fruit? 

Why  should  all  who  live  in  the  country  grow  fruit  crops,  just  as 
they  now  produce  grain,  grass,  and  live  stock  ? 
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The  first  qxiestion  may  be  answered  very  readily,  for  most  of  those 
who  have  no  fruits,  it  is  simply  because  they  do  not  try  to  haye  them^ 
and  this  is  the  very  natural  result  of  their  ignorance  of  the  means  of 
obtaining  an  abundance  of  these  blessings  upon  almost  every  farm  in 
the  United  States. 

The  latter  question  may  be  answered  by  enumerating  some  of 
the  great  advantages  of  fruit  growing.  These  are  primarily  the 
Tiealth  of  the  families  of  the  producers ;  where  fruits  are  freely  con- 
sumed upon  the  table  at  all  seasons  of  the  year ;  next,  ih^  pleasure  at- 
tendant upon  their  propagation,  their  culture,  and  above  all,  the 
satisfaction  derived  from  the  harvesting  and  consumption  of  these 
products. 

It  is  a  well  established  axiom  in  the  medical  profession,  that  the 
regular  consumption  of  fresh,  well  ripened  fruit,  if  conducive  to  health, 
and  it  is  also  a  fact,  that  the  *  farmers  of  our  country  are  not  so  well 
fed  as  they  should  be.  This  is  nobody's  fault  but  their  own.  True, 
they  cannot  have  so  great  a  variety  of  meats  as  those  who  reside  in 
towns  and  villages,  but  they  may  enjoy  the  greatest  profusion  of  fresh 
vegetables,  and  a  succession  of  ripe  fruits  the  year  round,  if  they  will 
but  choose  to  take  the  trouble  to  plant  and  cultivate  even  a  small 
portion  of  their  land  as  a  garden  and  orchard. 

An  appeal  on  behalf  of  fruit  culture  may  also  be  made  to  the 
more  sordid  motive  of  money-making.  No  crops  that  are  produced 
from  the  soil  yield  so  great  profits.  The  productiveness  of  small 
pieces  of  land  appropriated  to  fruit  culture  is  truly  wonderful,  and 
the  money  results  in  some  cases  are  so  great  as  to  be  worthy  of  the 
fashionable  term  of  "  fabulous." 

It  is  well  for  the  farmer  to  recollect  that  some  of  our  fruit  crops 
may  be  consumed  with  great  advantage  and  profit  by  his  stock  ani- 
mals. Hogs,  sheep,  cattle,  particularly  milch  cows,  and  even  horses, 
may  be  profitably  fed  upon  some  varieties  of  fruit  It  has  been  as- 
serted by  a  recent  author,  that  ''  fruits  of  all  kinds,  but  particularly 
what  may  be  called  the  large  fruits,  such  as  are  grown  in  our  orchards, 
may  be  profitably  cultivated  for  feeding  our  domestic  animals.  Sweet 
apples  have  been  especially  recommended  for  fattening  swine,  and 
when  fed  to  cows  they  increase  the  flow  of  milk,  or  produce  fat,  ac- 
cording to  the  condition  of  these  animals.  *  *  *  Orchards  have 
been  planted  with  a  succession  of  sw^et  apples  that  will  sustain  swine 
in  a  condition  of  perfect  health,  growing  and  fattening^  simultane- 
ously from  June  to  November ;  and  the  late  varieties  may  be  cheaply 
preserved  for  feeding  stock  of  all  kinds  during  the  winter."  The  far* 
mermay  also  be  reminded  that  portions  of  many  farms  can  be  appro^ 
priatedto  the  culture  of  fruits,  which  are  not  adapted  to  crops  that 
require  cultivation  on  arable  land.  It  has  even  been  asserted  that  a 
given  area  planted  with  fruit  trees,  will  sustain  more  stock,  or  fatten 
more  pork,  than  the  same  space  devoted  to  grain  and  forage  crops. 

*  Sec  Dr.  Flint'i  ConiribuHonts  publiihed  for  the  U.  S.  Sanitary  OommMaion  j  pp.  18-U67. 
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I  propose  to  present  some  facts  which  will  oYercome|the  admitted 
ignorance  referred  to  in  the  answer  to  the  first  query,  Whj  do  not 
farmers  have  fruits  ?  In  other  words,  briefly  to  point  out,  as  a  result 
of  long  experience  and  extended  observation,  whatplani$  toget^  and 
how  to  Bet  and  tend  them. 

The  leading  classes  of  fruits  will  be  presented  in  the  order  of  their 
importance. 

The  apple,  prince  of  fruits,  will  first  claim  our  attention.  There 
is  scarcely  a  farm  in  the  United  States,  where  it  will  not  grow,  and 
where  some  of  its  very  numerous  varieties  will  not  succeed.  In  the 
extreme  north,  it  may  be  necessary  to  resort  to  varieties  of  the  most 
hardy  character,  such  as  the  Siberian,  and  some  other  of  Russian  ori« 
gin.  In  the  south,  many  new  varieties  have  originated  from  seed, 
which  appear  well  adapted  to  that  region. 

Pbbpaeation  of  thb  Soil— Disappointment  prom  Bad  Selections. 
Having  assigned  a  portion  of  the  farm  to  the  apple  orchard,  which 
should  be  elevated,  and  of  a  light,  porous  soil,  the  ground  should  be 
well  prepared  by  thorough  plowing,  if  this  be  practicable,  though  it 
is  found  that  fruit  trees  will  thrive  in  newly  cleared  land,  if  set  among 
the  stumps;  they  have  been  planted  on  prairie  sod,  and  there  are 
many  fine  orchards  on  rocky  tracts,  where  the  preparation  must  be 
done  exclusively  with  the  pick,  the  spade,  and  the  shovel.  It  maybe 
the  best  economy  for  the  owner  of  such  land  to  appropriate  it  to  the 
orchard,  because  it  is  unfitted  for  tillage  crops.  Even  the  holes  for 
setting  the  trees  may  be  made  with  the  plow,  by  simply  marking  out 
the  surface  at  the  proper  distances,  and  setting  the  trees  at  the  inter^ 
sections.  This  is  done  after  the  whole  ground  has  been  well  prepared 
by  a  thorough  plowing,  and  the  trees  are  easily  planted  in  the  mellow 
soil  in  which  they  will  thrive  admirably.  On  low  and  flat  lands  that 
have  no  good  natural  drainage,  tile  should  be  used,  if  accessible,  but 
even  here  surface  draining  may  be  done  with  the  plow,  by  throwing 
the  furrows  together  where  the  rows  ol  trees  are  to  be  set,  what  the 
farmers  call  back-furrowing,  two  or  three  times,  so  as  to  make  a  little 
ridge  to  plant  them  on.  This  will  also  make  open  furrows  between  the 
rows,  that  will  give  outlet  for  the  surplus  rain  water,  or  at  least  lead 
it  away  from  immediate  contact  with  the  roots. 

Selection  op  Trees— Varieties. — ^Young  trees  are  better  for 
planting  than  older  ones;  small' ones  are  more  easily  handled,  and 
are  surer  to  grow  than  larger  ones.  Two  years  from  the  graft  or  bud 
is  long  enough  for  the  apple  to  remain  in  the  nursery.  This  is  true  of 
most  varieties,  but  there  are  exceptions  to  this,  for  some  slow  growing 
kinds  require  a  longer  period  to  attain  sufficient  size.  The  plants 
should  be  stocky  and  branched,  and  they  should  be  taken  up  care- 
fully, so  as  to  preserve  the  roots. 

Yaribtibs  are  so  numerous,  and  tastes  so  diverse,  that  it  is  almost 
impossible  to  make  out  a  list  of  sorts  that  will  be  acceptable  to  all, 
and  besides  this,  it  is  well  known  that  the  varieties  which  succeed  in 
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one  locality  may  fiul  in  anotheK  Every  planter  should  endeavor  to 
ascertain  what  sorts  have  been  tested  and  approved  in  his  own  neigh- 
borhood. Hardy  and  productive  kinds,  of  second  quality,  are  more 
satisfactory  than  those  fruits  of  greater  excellence,  which  have  not 
these  prime  qualities  of  the  tree.  It  is  rare  that  we  find  all  excellence 
united  in  one  individual. 

For  the  family  orchard,  it  is  best  to  have  a  succession  in  the  time 
of  ripening.  The  same  is  true  of  an  orchard  planted  for  stock-feed- 
ing, but  in  the  commercial  orchard,  where  a  large  quantity  of  fruit  is 
to  be  produced  for  shipping,  it  is  found  best  to  plant  only  a  few  vari- 
eties, and  these  should  be  productive,  hardy,  and  of  such  a  character 
as  to  bear  transportation  and  to  command  a  ready  market,  less  regard 
being  had  to  the  superior  quality  as  table  fruits  than  in  the  amateur 
and  family  list. 

APPLB  FAMILY-- JUKB  TO  MAY. 

Sammer  Rose,  Primate,  High-top  Sweet,  or  Red  Astrachan,  Benoni,  Summer  Queen,  Goldea 
Sweet,  Jefiferies,  Maiden's  Blush,  Lowell,  Rambo,  Wagner,  Western  Beantj,  Jonathan,  White  Pip- 
pis,  Ohio  Pippin,  Grimes'  Qolden,  Winesap,  Raole's  Janet. 

Plantinq. — After  the  ground  has  been  prepared  it  is  ready  to 
mark  off  with  the  plow  in  two  directions,  so  that  the  intersections  of 
the  furrows  shall  come  at  the  stations  for  the  trees.  This  is  the  best 
way  to  dig  the  holes,  for  the  furrows  may  be  made  quite  deep  enough. 
Indeed,  it  is  not  desirable  to  set  the  trees  deeply ;  some  even  advo- 
cate planting  on  the  surface,  and  covering  the  roots  with  a  little 
mound  of  soil,  as  is  done  when  the  trees  are  set  on  top  of  the  sod  of 
prairie  or  meadow.  The  distance  between  the  trees  will  depend  ux>on 
the  habit  of  the  variety.  Some  will  require  more  space  than  others, 
but  close  planting  has  many  advocates,  who  advance  some  cogent 
reasons  for  crowding  the  trees,  instead  of  the  wide  planting  of  former 
years.  A  few  of  these  may  be  mentioned:  In  the  first  place,  it  is  now 
conceded  that  the  land  appropriated  to  the  orchard  should  be  given 
up  to  the  trees,  and  not  be  used  for  other  crops,  therefore  there  is  less 
necessity  for  space  between  them.  In  close  planting,  the  whole 
ground  is  shaded,  and  kept  from  the  baking  influence  of  the  sun,  and 
thus  remains  more  loose  and  friable  than  where  exposed.  The  crowd- 
ing of  the  trees  also  protects  them,  in  a  great  degree,  from  the  sever- 
ity of  the  cold  in  winter,  and  from  the  ii\jury  incident  to  the  sudden 
changes  of  our  climate ;  but  in  exposed  situations,  this  close  planting 
especially  shelters  them  from  the  trying  winds.  ' 

The  planting  should  always  be  done  with  the  greatest  care,  the 
roots  should  be  sprend  out  in  their  natural  position,  the  finest  soil  put 
next  to  the  fibres,  and  worked  in  among  them  with  the  fingers,  so  as 
to  be  in  immediate  contact  both  below  and  above  them.  When  the 
roots  are  well  covered,  slight  pressure  may  be  made  with  the  foot,  es- 
pecially toward  the  end  of  the  roots ;  or,  if  the  ground  be  dry,  a  few 
quarts  of  water  may  be  poured  upon  it  to  settle  the  soil,  and  this 
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should  be  covered  with  more  dry  earth.  All  that  portion  of  the  tree 
which  was  underground  in  the  nursery  must  be  covered,  and,  in  fall 
planiing,  a  little  mound  should  be  heaped  up  against  the  stem,  to  keep 
it  from  being  swayed  by  the  wind,  as  well  as  to  turn  oS  the  rains  from 
the  roots.    This  mound  may  be  removed  in  the  spring. 

Cultivation  should  be  thoroughly  kept  up  in  the  young  orchard 
for  a  few  years,  and,  at  first,  hard  crops,  such  as  corn  or  potatoes,  may 
be  allowed  among  the  trees,  but  no  grain  or  grass,  nor  any  weeds, 
should  ever  be  permitted  among  them.  This  cultivation  may  be  con- 
tinued four  or  five  years,  until  the  trees  are  well  established,  and  be- 
gin to  cover  the  ground  with  their  shade,  when  the  spaces  between 
them  will  be  so  occupied  by  their  branches  as  no  longer  to  admit  the 
horse  and  plow.  The  land  may  now  be  laid  down  to  clover,  not  for  a 
hay  crop,  but  simply  to  cover  the  surface  as  a  mulch,  for  which  pur- 
pose it  may  be  mowed  and  left  on  the  ground. 

Trainikg  and  Pruning. — ^These  topics  should  be  considered  to- 
gether since  both  have  the  same  object — the  forming  of  the  head« 
The  tree  should  be  trimmed  early  in  its  orchard  life,  so  as  to  produce 
the  desired  shape.  It  should  be  branched  low,  from  two  to  four  feet 
from  the  ground.  The  main  limbs  should  be  well  balanced  and  well 
separated,  while  the  leader  must  also  be  preserved ;  all  interfering 
branches  should  be  removed,  and  those  which  are  too  strong  must  be 
shortened  in  during  the  summei;.  All  this  will  require  some  care  and 
watchfulness,  but  will  need  the  removal  of  very  little  wood,  if  it  be 
done  in  time,  while  the  tree  is  small,  and  this  is  the  best  time  to  do  the 
work  of  pruning ;  midsummer  is  the  best  season,  a  strong,  sharp  knife 
and  a  pruning  chisel  the  best  instruments. 

Pruning  old  orchards  is  quite  another  aflFair,  and  if  they  have  been 
long  neglected,  the  trees  may  need  a  very  severe  pruning  to  remove 
crowded,  exhausted  and  decaying  branches,  in  order  to  reinvigorate 
the.  organism  by  the  production  of  new  wood  growth.  The  applica- 
tion of  the  saw  will  now  be  required,  and  the  mild  weather  of  fall, 
winter  or  early  spring  should  be  selected  for  doing  the  work.  All 
large  wounds  must  be  pared  smoothly  with  the  chisel,  and  covered 
with  some  mastich  to  exclude  the  elements.  In  such  trees  it  is  some- 
times better  to  thin  out  the  branches  and  shorten  them,  than  to  re- 
move the  larger  limbs. 

Pears  are  delicious  fruits,  and  every  farmer  should  plant  at  least 
a  few  trees.  The  crops  are  certain,  and  any  surplus  may  readily  be 
disposed  of.  The  old  saw  about  planting  "for  one's  heirs"  must  give 
way  before  the  advances  of  pomology,  for  we  now  have  many  varie- 
ties in  cultivation  that  are  early-productive,  and  modern  horticulture 
has  furnished  us  with  means  of  forcing  early  fruitage  upon  those 
varieties  that  formerly  tried  the  patience  of  the  orchardist  by  their 
long  continued  wood-growth,  before  reaching  that  condition  of 
maturity  that  is  attended  by  abundant  crops. 

The  natural  season  for  the  maturing  of  this  fruit  being  mid-autumn. 
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we  find  as  a  result  of  cultivation  and  the  production  of  new  varieties, 
that  this  period  has  been  considerably  extended  in  both  directions, 
60  that  the  pear  season  now  reaches  from  July  to  March  or  even  longer. 
A  very  experienced  student  and  propagator  of  this  fruit  has  suggested 
that  in  thus  departing  from  the  normal  season  of  ripening,  we  may 
expect  to  find,  under  the  law  of  compensation,  that  we  shall  lose  some 
desirable  qualities.  The  truth  of  this  is  a  matter  of  common  observa- 
tion, thus,  in  quality,  most  early  pears  are  inferior  to  those  of  a  later 
period,  and  the  general  inferiority  of  the  latest  or  winter  pears  is  a 
matter  of  common  remark;  there  are  exceptions  in  both  extremes, 
but  autumn  is  the  season  of  the  best  pears. 

Soil. — Any  good  loamy  land,  with  a  predominance  of  clay,  will 
produce  good  pear  trees,  and  thorough  plowing  will  be  a  sufficient 
preparation  after  draining,  if  the  subsoil  be  tenacious  and  wet.  The 
pear  strikes  its  roots  deeply  into  the  soil ;  it  is  thus  able  to  seek  its 
food,  and  it  is  a  gross  feeder,  but  may  thrive  even  on  thin  soils,  at  the 
same  time  it  will  be  benefited  by  suitable  manures.  Analysis  of  its 
products  shows  that  it  needs  lime  and  phosphoric  acid ;  therefore 
bones  may  be  applied  with  advantage  to  lands  that  are  deficient  in 
these  elements.  Planting  and  cultivation  of  the  pear  may  be  the 
same  as  that  advised  for  the  apple. 

Dwarf  pears  have  been  very  highly  recommended,  and  largely 
planted ;  but  the  majority  of  planters  now  prefer  to  have  their  trees 
on  free-stocks.  These  are  often  erroneously  called  standards  in  con* 
tradistinction  .to  those  being  dwarfed  by  being  worked  on  quiilce 
stocks.  The  dwarfs  are  very  satisfactory  for  limited  grounds,  and 
should  have  high  culture  and  good  care  in  trimming  and  training  to 
produce  their  best  results.  The  two  styles  of  trees  should  not  be 
planted  together,  as  has  been  advised;  they  require  different  treat- 
ment. 

Training. — Pear  trees  will  bear  crowding,  as  most  of  them  are  of 
an  upright  habit,  fifteen  or  twenty  feet  apart  is  wide  enough  for  the 
majority,  and  many  will  succeedmuch  closer.  The  trees  should  not  be 
grown  as  standards^  with  tall,  naked  stems,  but  do  much  better  if 
trained  from  the  first  in  conical  form,  when  they  are  generally  called 
pyramids.  This  object  is  attained  by  causing  them  to  branch  low, 
and  by  curbing  the  upper  limbs,  at  both  the  summer  and  winter  prun- 
ing, thinning  them  out  and  shortening  them  in  such  a  manner  as  to 
keep  the  lower  branches  always  the  longest ;  the  result  will  be  the 
desired  conical  tree,  which  shall  have  all  of  its  twigs,  fruit  and  foliage 
well  exposed  to  the  sun  and  air. 

Culture  and  Pruning. — The  pear  orchards  may  be  treated  like 
those  of  the  apple,  excepting  that  the  general  habit  of  the  former  is 
pyramidal,  and  of  the  latter  globular,  so  that  the  pruning  will  require 
some  modification,  though  conducted  upon  the  same  principles. 
While  young,  the  ground  among  the  trees  should  be  well  cultivated, 
but  after  they  have  attained  some  size,  after  six  or  eight  years,  they 
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are  found  to  do  better  in  grass  than  if  the  caltivation  be  continued, 
lliese  remarks  apply  to  the  pear  upon  free  stalks,  but  those  trees  that 
are  dwarfed  upon  the  quince,  or  by  severe  and  continued  root-pruning 
will  require  high  culture  and  even  manure. 

A  select  list  of  pears  for  family  use  from  June  till  December: 

Windsor,  Earlj  Batteri  Dojenne  d'Ete,  Rostiexer,  Tyson,  Dearborn,  d'Amalis,  Bartlett,  Flem- 
ish Beauty,  Golden  Batter,  Aatnnm  Melting  Sheldon^  Dmcheese,  Beurre  Dlel,  Fi|^,  Vicar,  Paaie 
Colmar. 

Fbachbs  are  always  acceptable,  easily  grown,  and  they  come  into 
fruiting  at  an  early  age,  generally  the  third  year.  Unfortunately 
they  are  not  constant  bearers,  as  the  flower  buds  are  often  ipjured  by 
the  severity  of  winter  or  by  spring  frosts.  Peach  trees  will  grow  on 
almost  any  soil  but  light  sandy  or  gravelly  lands  and  elevated  situa- 
tions, seem  best  adapted  to  them.  The  trees  should  be  one  year  old 
from  the  bud,  cut  back  to  a  bare  stem  about  two  feet  long  before 
planting.  They  should  be  set  from  fifteen  to  twenty  feet  apart  in  the 
orchard,  planted  in  the  sprint,  and  the  ground  must  be  cultivated 
continually  to  secure  the  best  results.  Mounding  the  tree  has  been 
advocated,  but  it  is  an  expensive  operation,  the  merits  of  which  have 
not  yet  been  fully  demonstrated.  There  is  a  great  variety  of  this 
fruit,  both  in  its  color,  flavor,  consistence,  and  season.  There  are 
olings  and  free-stones  of  all  colors.  The  former  are  the  best,  the  lat- 
ter  are  most  popular.  The  season  extends  from  the  first  of  August 
until  the  middle  of  October  in  this  latitude.  Those  which  ripen  ear- 
lier or  later  are  of  less  value. 

The  following  lists  are  given  under  their  classification: 

VBEE-nOHBB. 

White  rret%«f.— Earlj  TiUotson,  Early  Tork,  Hale's  Early,  Large  Early  Tork,  Morris'  Bed, 
Old  Mixon,  President,  Bed  Bare  Bipe,  Stnmp  the  World,  Ward's  Late. 

YellQw  F/<t&«tf.— Barnard,  Berg^ns,  Columbia,  Crawford's  Early,  Crawford's  Late,  Bed 
Cheeked  Malacoton,  Smock,  Yellow  Bareripe. 

CLnro-STOHxfl. 

WhUt  Flethed»—BtLiiimoT9  Boss,  Qrand  Admirable,  Heath  Cling,  Large  White,  Old  Mizon^ 
Rodman's  Bed. 

Yellow  FlM^fi.— Leeman  Cling,  Orange  Cling,  Tippecanoe,  Washington. 
Deep  Red  Flesh,— Blood  Cling  or  Claret,  Blood  Free. 

The  Plum  is  so  sadly  affected  by  the  Curculio  that  few  of  us  know 
how  excellent  a  fruit  this  is.  Occasionally  the  rascals  stand  back  and 
thus  we  get  a  crop,  and  some  cultivators  have  succeeded  in  counter- 
working the  enemy  so  as  to  preserve  their  fruits  Trees  planted  in 
trodden  places  near  houses,  have  escaped  the  attacks  of  these  insects, 
and  have  borne  crops  for  many  years,  so  that  farmers^ are  urged  to 
continue  planting  plum  trees  in  such  situations.  There  are  some  va- 
rieties, however,  which  appear  to  escape  these  invaders,  among  them 
the  little  Damson,  which  is  well  worth  cultivating,  as  it  makes  good 
preserves. 

Digitized  by  V^OOQ IC 


OOBBXBPOKDIHe  fiSOBBIABT'S  KBPOBT.  20S 

The  following  select  list  is  recommended  lor  those  who  would 
plant  plums : 

Early  OrleaDi,  Lombard^  Green  Q^g9,  Prince's  Imperial,  Beine  Claude  de  Baray,  TeUow  Ga^e^ 
Waehington,  Coe'i  Golden,  Smith's  Orleans,  Damson. 

OHBBBIES. 

This  delicious  fruit  appears  to  be  more  fastidious  as  to  soil 
than  any  other,  for  though  it  will  grow  almost  anywhere,  it  does 
not  stand  well  on  our  rich  limestone  lands.  Those  soils  that  are 
natural  to  the  chestnut  appear  to  be  the  most  suitable  for  cherries. 

There  are  some  very  hardy  varieties  that  seem  to  do  equally  well 
on  any  kind  of  land ;  these  are  called  the  Dukes  and  Jforellosy  they 
are  mostly  sour,  and  are  chiefly  valuable  for  cooking  cherries;  may 
be  planted  ten,  fifteen  or  twenty  feet  apart,  according  to  their  class, 
as  Morellos,  Dukes,  or  Hearts  and  Bigarreaus,  the  last  being  the 
largest  ,The  trees  should  not  be  too  old  when  planted,  two  or  three 
years  from  the  bud  or  graft  is  enough.  They  should  be  headed  back, 
so  as  to  branch  low,  and  should  be  grown  as  pyramids.  All  the  prun- 
ing should  be  done  while  they  are  young,  as  they  do  not  readily  heal 
over  the  stump  of  a  large  limb.  These  trees  are  very  apt  to  split  and 
burst  their  bark,  especially  where  the  stems  are  exposed  to  the  sun 
by  trimming  them  up  as  standards,  hence  the  importance  of  low 
heads.  This  accident  is  most  common  in  the  free  growing  kinds  and 
in  rich  soils. 

The  following  varieties  are  worthy  of  culture : 

Beart  eherriet, — ^American  Heart,  Govemor  Wood,  Black  Tartarian,  Ooe's  Transparent,  Doctor^ 
Pwple  Goigne,  Black  Hawk,  Black  Heart,  Burr's  Seedling. 

DMUf.-— May  Duke,  Belle  de  Choisy,  Belle  Magnifiqne,  Carnation,  Lonis  Phillippe. 
Bigarreant. — ^Blton,  Cleyeland,  Bocheport,  Yellow  Spanish. 
Morellot, — Common,  Early  May,  English,  Kentish,  Early  Richmond. 

Quinces  have  been  too  much  overlooked  by  our  farmers,  who 
could  not  present  their  families  with  a  more  apceptable  offering  than 
the  fruit  from  a  few  trees  planted  in  some  low  spot  of  rich  moist  soil, 
such  as  that  which  receives  the  slops  and  drainage  from  the  dwelling 
house. 

These  trees  are  rather  hardy,  and  will  occupy  little  space,  as  they 
never  grow  large,  and  can  be  planted  eight  or  ten  feet  apart.  They 
should  be  trained  to  one  stem,  branched  about  three  or  four  feet  from 
the  ground,  and  kept  trimmed  to  open  heads.  The  common  variety 
is  the  Orange^  which  ripens  in  September,  while  peaches  abound. 
The  Portugal  or  pear-shaped,  and  the  Angers^  have  smaller  fruits 
which  ripen  later,  in  all  October.  The  largest  fruit  is  Reds  Mammoth 
or  Coxsaokie^  recently  introduced  and  very  highly  recommended. 

gbapes. 

Every  farmer,  every  cottager,  every  householder  or  houseruler^ 
should  plant  a  few  grape  vines.  It  is  a  very  simple  affair,  requiring 
no  great  amount  of  skill  nor  labor  to  plant,  train  and  trim  a  grape 

Digitized  by  VjOOQIC 


MISSOURI  ACratlCtJLTURB. 

vine,  and  its  productiveness  of  fruits  that  every  body,  young  or  old 
can  appreciate  is  proverbial.  Who  has  not  heard  of  the  famous  grape 
cure  ?  Who  can  object  to  trying  it  t  Certainly  not  he  who  has  plant- 
ed and  trained  his  own  vines. 

Almost  any  soil  that  has  been  deeply  loosened,  and  moderately 
enriched  will  cause  the  grape  vine  to  grow  luxuriantly.  It  may  be 
set  in  out-of-the-way  places,  trained  to  a  stake  or  a  trellis,  or  be  made  to 
climb  beside  the  walls  of  out  houses,  and  cover  their  bare  sides  with 
foliage  and  fruit,  rendering  them  ornamental  instead  of  ugly. 

Training  the  young  vines  in  au  upright  direction  to  encourage 
their  growth,  and  at  the  same  time  concentrating  their  force  into  one 
or  two  shoots,  by  pinching  or  rubbing  out  the  others,  is  a  very  simple 
affair,  and  light  labor.  Pruning  them  when  dormant,  cutting  them 
back  to  two  or  three  eyes  in  the  fall  or  winter,  is  no  great  mystery. 
The  same  process  of  training  two  strong  shoots  the  next  season  is  but 
a  repetition  of  the  first  summer's  experience,  with  more  satisfactory 
results;  and  the  second  fall,  with  canes  nearly  as  large  as  the  little 
finger,  the  pruning  is  less  severe,  because  we  now  have  bearing  wood, 
which  needs  to  be  shortened-in  two  or  three  feet  in  a  strong  vine. 
These  canes  are  to  be  trained  horizontally,  as  the  arms  of  the  vine, 
in  Which  condition  they  may  be  left  for  years,  unless  they  need  re- 
newal. In  the  third,  and  all  succeeding  years,  we  must  still  train  the 
shoots  upward,  taking  care  only  to  remove  the  superabundance  of  the 
growths,  by  rubbing  out,  early  in  the  season,  and  leaving  one  shoot, 
say  every  nine  inches,  which  must  be  trained  upward.  In  the  fall  of 
this  year,  we  commence  pruning  these  shoots  for  alternate  production 
of  fruit  and  wood,  by  cutting  one  cane  about  two  feet  long,  and  re- 
ducing the  next,  the  weaker,  to  a  spur,  with  only  two  eyes  or  buds. 
In  this  way  the  bearing  wood  of  the  vine  is  constantly  renewed.  The 
mystery  disappears  when  we  recollect  that  all  the  fruit  of  a  grape 
vine  is  produced  upon  green  shoots  that  grow  from  the  cane  of  last 
year's  growth.  By  renewing  these  shoots  annually  from  below,  we 
can  have  bearing  wood  to  cover  the  trellis,  and  strong  new  shoots  to 
clothe  the  whole  with  abundant  foliage.  Various  modifications  of 
pruning  and  training  have  been  suggested,  and  may  be  practiced,  but 
the  most  simple,  common  and  successful  is  the  one  indicated  above. 
All  depend  upon  the  annual  reproduction  of  new  wood  from  which 
to  draw  our  supplies  of  wood  from  year  to  year. 

In  the  multitude  of  grapes  that  are  now  offered  to  the  public,  al- 
most any  tastes  may  be  gratified,  and  yet  for  the  most  satisfactory, 
because  certain,  results,  we  are  safe  in  selecting  a  few  well  known 
varieties  that  we  can  recommend  to  our  farmer  friends : 

Hardj  and  productiTe — Ooncord,  Hartford,  Iveg,  Clinton,  Martha,  (white).J 
Not  always  haaltbj— CreTeling  {▼ery  i^ood)  and  datawba; 

Joicj  gri^pefl,  very  beat— Delawan^  lona,  leraalla,  Isabella,  Diana,  Herbemont,  Alrey,  EUtn- 
bore. 
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SHALL  FBtnTS. 

We  now  come  to  the  consideration  of  the  amall  fruits^  which, 
however,  may  constitute  a  very  large  share  of  the  food,  comfort  and 
luxury  of  a  well  regulated  family,  either  in  the  country  or  city,  and 
which  will  contribute  in  no  small  degree  to  the  healthiness  of  the 
people,  by  substituting  their  grateful  acids  and  sweets  for  the  calo- 
mel, ipecac,  tartar,  soda  and  potash,  in  various  forms,  that  are  so  freely 
drawn  from  the  druggist's  shelves,  either  for  the  cure  or  production  of 
disease,  according  as  they  are  administered  by  the  doctor,  or  by  the 
cooks. 

THE  STRAWBERBY 

Comes  first  in  the  order  of  the  season,  and  indeed  it  is  the  niost  uni- 
versally welcomed  and  relished  of  them  all.  The  cultivation  of  this 
fruit  is  so  simple,  and  the  returns  so  speedy  and  so  grateful,  that  it 
should  occupy  a  prominent  place  in  every  farmer's  garden.  This  fruit 
will  grow  in  almost  any  soil,but  a  good  stiflFloam,  well  stirred,  is  prob- 
ably the  best.  The  strawberry  plants  should  be  well  rooted  runners, 
or  offshoots  from  an  older  plantation ;  they  should  be  taken  up  caref- 
fully,  so  as  to  have  good  roots.  If  these  have  been  formed  in  small 
flower-pots  sunk  near  the  parent  bed,  so  much  the  better,  as  the  fibres, 
being  confined  by  the  pot,  will  be  less  disturbed  in  transplanting — or 
the  ball  may  be  set  entire. 

Strawberries  may  be  grown  in  hills,  in  rows,  or  in  beds.  The  lat- 
ter is  the  common  method,  and  the  beds  are  formed  by  planting  two 
or  more  rows  a  foot  or  fifteen  inches  apart,  setting  the  plants  twelve 
inches  one  from  another  in  tlie  rows.  In  the  beds,  the  runners  are 
allowed  to  grow,  and  to  increase  the  number  of  plants  indefinitely,  so 
that  they  are  often  injured  by  being  crowded  too  closely  together. 
When  planted  in  hills,  they  are  set  eighteen  inches  apart ;  the  space 
between  them  is  kept  perfectly  clean,  and  the  runners  are  cut  as  soon 
as  they  appear.  This  results  in  the  greater  growth  of  the  original 
plant,  which  has  an  increased  number  of  crowns  from  which  the  blos- 
soms and  fruit  proceed  in  great  numbers.  This  method  enables  the 
producer  to  have  the  best  possible  results  in  the  size  and  appearance 
of  his  fruit,  but  it  is  attended  with  more  labor  and  expense  than  the 
bed  system.  Many  cultivators  prefer  planting  in  rows,  when  they  set 
the  strawberries  about  a  foot  apart,  and  place  the  rows  two  feet  or 
more  one  from  another,  according  as  they  expect  to  use  plows  or  hoes 
in  their  culture.  In  the  narrow  rows  the  runners  may  be  cut  off,  and 
the  fruit  will  be  almost  as  fine  as  that  grown  in  the  hills,  but  in  th^ 
wider  rows  the  runners  are  generally  allowed  to  strike  root,  and 
^read  the  row  into  a  bed  in  the  course  of  the  first  summer  after 
planting. 

Spring  is  the  best  time  for  setting  out  the  plants,  though  this  may 
be  done  at  any  time  during  the  growing  season.    The  advaatoges  oi 
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early  planting  are  the  longer  period  allowed  for  the  stools  to  grow 
and  become  thoroughly  established  in  the  soil.  The  plants  are  set 
by  the  line,  a  hollow  is  opened  with  the  trowel,  in  this  the  roots  are 
spread  out,  then  covered  with  mellow  earth  and  pressed  firmly  with 
the  fist  or  even  with  the  heel.  If  watered  at  once,  a  little  fresh  earth 
should  be  thrown  in  to  prevent  the  cracking,  but  great  care  must  be 
taken  to  avoid  placing  the  crown  below  the  surface  of  the  ground — 
in  other  words,  the  roots  must  be  planted  and  not  the  corm,  from 
which  the  crowns  arise.  Thorough  culture  should  oe  given  through 
the  season. 

MuLCHiNa,  with  old  rotten  manure,  applied  after  planting  will  en- 
courage the  growth  of  the  strawberries,  and  keep  the  soil  moist — 
Winter  mulching  with  clear  straw,  leaves,  or  other  material  should  be 
liberally  applied  after  the  ground  has  frozen,  and  be  left  to  protect 
the  buds  during  the  winter,  and  to  be  removed  from  the  crowns  of  the 
plants  in  the  spring.  Being  left  between  the  rows,  the  straw  will 
make  a  good  summer  mulch,  and  keep  the  fruit  clean.  In  hill  cul- 
ture, saw  dust  and  old  tan  bark  have  been  recommended,  and  still  an- 
other material,  spent  hops  from  the  brewery,  has  been  used  with  ex- 
cellent effect. 

Strawberries  have  a  peculiarity  in  their  blossoms,  from  which 
they  have  beeuK^lassified  as  Pistillates^  Staminatea^  and  Hermaph" 
rodites.  In  the  first  class,  the  stamens  are  so  defective  that  the  flow- 
ers need  the  fertilizing  influence  of  other  kinds  which  must  be  planted 
near  them.  These  furnish  many  of  our  favorite  varieties,  especially 
those  which  are  largely  cultivated  in  beds.  The  next  class  embraces 
most  of  those  sorts  which  produce  the  largest  berries,  their  flowers 
are  often  so  deficient  in  the  pistils  that  a  large  per  centage  of  them 
fail  to  set  fruit  This  is  particularly  the  case  when  these  varieties 
are  grown  in  beds  And  allowed  to  multiply  their  runners.  They  are, 
however,  quite  productive  when  cultivated  in  hills,  and  they  have 
formed  branching  crowns  from  which  spring  numerous  trusses  of 
flowers.  Beside  these  two  classes  there  is  another,  in  which  the  two 
sexes  are  so  evenly  combined  that  almost  every  flower  is  followed  by 
perfect  fruit,  a  very  few  varieties  of  the  strawberry  either  cultivated 
or  wild  belong  to  this  group.  These  different  classes  will  be  indicated 
in  the  list  by  the  letters  P.  S.  and  H. 

Agriculturist,  H.;  Aostm,  S.;  Burr's  New  Pine,  P.;  Dr.  Nlcaisse,  S.;  Extra  Red,  P.;  FiU- 
more.  P.;  Golden  Seeded,  S.;  Hoyey's  Seedling,  P.;  Jncunda,  S.;  Longworth's  Prolific,  H.; 
Kecked  Pine,  P.;  Russell,  P.;  Superior,  P.;  Triomphe  de  G«nd,  S.;  Victoria,  S.;  Washini^B, 
6.;  Wilson's  Albany,  H. 

Raspberries. — Next  to  the  Strawberry,  and  nearly  allied  to  it  in 
its  botanical  relations,  is  the  Raspberry,  which  furnishes  a  fruit  of 
high  flavor  and  exquisite  fragrance.  It  is  no  wonder  that  this  should 
be  a  favorite  with  all  fruit-growers,  since  it  is  easily  produced,  hardy, 
makep  quick  returns,  is  easily  gathered,  and  commands  a  ready  sale 
at  high  prices.  And  yet  it  is  equally  surprising  that  so  few  farmers* 
"Mens  are  stocked  with  the  raspberry. 
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Every  soil  that  is  cultivable  will  produce  this  fruit,  but  a  good 
loam  is  best  adapted  to  it.  The  only  preparation  requisite,  is  ordi- 
nary plowing  of  the  land,  but  deep  cultivation  and  manuring  are  well 
bestowed  upon  the  raspberry  patch,  and  it  should  be  kept  clean  by 
thorough  summer  cultivation. 

The  raspberry  may  be  planted  in  the  fall,  but  the  early  spring  is 
generally  preferred.  They  may  be  set  about  three  feet  apart,  in  rows 
that  are  from  six  to  nine  feet  wide,  or  planted  in  hills  five  by  five 
feet,  or  wider  for  some  of  the  larger  kinds.  Planting  in  rows  is  usually 
preferred,  but  the  hills  allow  of  cultivation  in  both  directions,  or 
cross  plowing,  which  saves  hoeing,  and  also  permits  the  pickers  to  gel 
among  the  plants  more  readily. 

Trimming  the  raspberry  was  formerly  done  only  in  the  win- 
ter, and  consisted  in  shortening  the  canes,  and  removing  the  old 
dead  wood,  and  the  surplus  feeble  shoots,  so  as  to  leave  from  two* 
to  four  on  each  plant  or  hill.  This  was  done  at  any  mild  time  be» 
tween  October  and  February  or  March.  Fall  pruning,  if  done  too* 
early,  may  prove  very  ii\jurious,if  foUovred  by  mild  growing  weather 
that  causes  the  buds  to  grow,  and  thus  destroys  a  portion  of  the  next 
year's  crop.  Of  course,  it  is  understood  that  all  the  varieties  and  spe- 
cies of  this  genus,  Ruhus^  including  the  raspberry  and  blackberry^ 
produce  shoots  one  year  that  become  the  bearing  canes  of  the  next 
summer,  and  then  die ;  an  apparent  exception  exists  in  the  autumnal 
bearing  raspberries,  which  produce  blossoms  and  fruits  upon  the 
shoots  the  season  of  their  growth. 

Summer  pruning  is  now  practiced  by  all  good  cultivators.  Thie 
is  a  very  simple  operation,  and  consists  in  pinching  or  cutting  off  the 
shoots  as  soon  as  they  are  two  feet  high,  which  causes  them  to  branch 
out  with  strong  laterals,  and  these  are  to  be  cut  back  according  to> 
their  strength,  in  the  winter.  By  this  means  the  plants  are  made 
more  stocky  and  bushy ;  they  resemble  little  trees,  and  are  able  to 
bear  enormous  crops.  At  the  same  time,  all  redundant  branch  shoots 
are  to  be  cut  away.  This  method  also  obviates  the  necessity  for  any 
kind  of  support,  such  as  stakes  or  trellis,  since  the  sturdy  plants  are 
able  to  stand  alone. 

We  have  two  American  species  of  eatable  raspberries,  the  Stri" 
go%u%  or  red  fruited,  and  the  Occidentalism  or  thimble  berry,  the  black 
caps.  Besides  these,  the  European  species,  the  Idceus^  furnishes  many 
delicious  raspberries,  most  of  which  are  tender  and  need  winter  pro- 
tection ; 

Black  Capt. — ^Thomlesa^  Dooliitle^  Miami;  Parple  Cane. 

Aimricun  Reds. — '*  R>»d  Antwerp,"  Kirtlapd,  C  Urke,  Philadelphia. 

Foreign — ^Red  Antwerp  (true),  Brinkle,  Hornet,  Pilate,  Franconia,  Naomi  (new). 

BLAOKQERBIES. 

The  blackberry,  though  abounding  in  most  parts  of  the  country, 
is  entirely  deserving  of  care  and  cultivation.    In  the  garden  it  is 
A  H— 14 
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under  our  control,  and  may  be  allowed  to  reach  perfection,  by 
hanging  until  pert'ectly  ripe,  which  is  not  the  case  that  must  be 
yielded  to  the  "  eminent  domain''  of  any  vagabonds  who  may  come 
along  and  trespass  on  our  farmers,  and  glean  the  fruit  from  our  neg- 
lected fields  and  fence-corners. 

Any  rich,  deep  soil,  well  plowed,  will  suit  this  fruit.  The  plants 
should  be  allowed  plenty  of  room,  and  may  be  set  every  four  feet,  in 
rows  eight  or  ten  feet  wide.  The  ground  should  be  well  cultivated,  or 
deeply  mulched,  and  the  suckers  must  be  kept  down,  by  cutting  them 
with  the  hoe  whenever  they  appear  between  the  rows,  and  these 
should  not  be  crowded — one  stalk  every  two  feet  will  be  sufficient 
This  being  only  another  species  of  the  genus  Bulus^  or  bramble.  The 
remarks  as  to  the  habit,  and  pruning  of  the  raspberry  are  applicable 
to  this  species,  and  need  not  be  repeated,  except  that  the  summer 
ppuning  should  be  praccised  a  little  higher,  say  from  three  to  four 
feet,  according  to  the  vigor  of  the  plants,  and  the  redundant  shoots 
must  be  cut  oif. 

^ ^  Bktck.-^oTchBBter,  Thornless,  New  Rocbelle,  Wilson,  Kittatinny,  Missouri  Mammoth. 

Light  colored, — Gbrystol  (white),  Orange  (rose). 

THE  CURRANT. 

In  almost  every  log  cabin  garden  we  used  to  find  this  health- 
giving  fruit,  which  offers  its  agreeable  acid  in  the  heats  of  summer  as 
an  antidote  or  preventive  of  the  billions  effects  of  our  torrid  season. 
And  yet  the  currant  is  a  sadly  neglected  fruit,  and  in  many  parts  of 
the  coumtry  there  is  not  enough  for  home  consumption. 

This  being  a  northern  plant,  it  is  thankful  for  a  partial  shade  or 
protection  from  the  scorching  sunshine  (in  latitude  forty  or  south- 
ward).  For  this  object  it  is  well  to  plant  the  bushes  on  the  north  side 
of  a  fence  or  building,  and  even  in  the  shade  of  young  orchard  trees, 
where  they  sometimes  succeed  very  well  for  a  long  period,  even  after 
the  apple  trees  have  occupied  and  shaded  the  whole  surface. 

The  currant  delights  in  a  deep,  rich  loam,  and  will  thrive  even 
where  the  soil  is  somewhat  moist.  The  bushes  should  not  be  crowded, 
as  they  require  about  four  feet  space,  each  way. 

Trimming  is  to  be  done  in  the  fall  or  winter,  as  the  buds  swell 
very  early  in  the  spring.  It  should  consist  in  shortening  two  or  three 
of  the  strongest  young  shoots,  cutting  away  all  the  weaker  ones,  and 
removing  only  the  oldest  and  exhausted  bearing  wood.  Unlike  the 
raspberry,  currants  do  not  fruit  on  the  young  shoots,  but  upon  little 
spurs  that  appear  only  on  branches  that  are  two  or  more  years  old. 

The  plantation  must  be  kept  clean,  and  free  from  grass  and  weeds. 
After  cultivation  in  the  spring,  it  is  a  very  good  plan  to  cover  the  soil 
with  a  heavy  coating  of  old  hay,  straw,  fodder,  leaves,  or  other  suit- 
able mulching  material,  which  will  retain  the  moisture,  and  preserve 
the  fruit  a  long  while  in  fine  condition. 

YABIBTIB8. 

Common  Red,  Red  Xh&tch,  White  Dutch,  White  Qrape,  VersaiUes,  Cheny,  Black  Naples. 
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GOOSBBERRIES. 

Fashion  has  wonderfally  affected  the  production  of  this  fruit. 
The  fine,  large,  English  varieties  were  generally  so  badly  affected 
with  a  mildew,  that  their  culture  was  abandoned,  except  by  a  few 
fortunate  persons.  The  introduction  of  the  Houghton,  and  American 
red  yarieties  worked  a  revolution — every  body  planted  them,  and 
everybody  purchased  them  at  high  prices  for  several  years ;  when  lot 
the  cost  of  sugar  caused  a  change,  and  the  demand  fell  off  to  such  an 
extent  that  the  plantations  were  rooted  up,  and  there  was  no  longer 
any  sale  for  the  plants,  and  nurserymen  discontinued  their  propaga- 
tion. Gooseberries  are  just  as  valuable,  nevertheless,  to  the  farmer's 
family  as  ever  they  were,  and  their  cultivation  is  so  simple  that  they 
may  and  should  be  grown  in  every  household  garden,  and  by  every 
cottage. 


GRASS. 

A  lecture  hy  Dr.  L.  D.  Morse^  of  St.  Zouisy  delivered  at  the  Illi- 
nois  Industrial  University^  Januarg  14,  1868. 

The  subject  assigned  me  on  the  programme,  is  *'  Grass."  Some  of 
you,  I  presume,  probably  most  of  you  think  that  it  is  a  small  subject 
and  comparatively  unimportant.  Certain  it  is,  that  farmers  in  general 
bestow  much  less  thought,  care,  study,  or  science  on  the  grass  crop 
than  they  do  on  the  grain  crop.  How  many  farmers  know  the  names 
of  the  grasses  which  are  growing  in  their  fields  ?  Not  one  in  ten 
thousand.  Many  of  them  seem  to  be  scarcely  aware  that  they  have 
or  need  to  have  any  other  varieties  than  Timothy,  blue  grass,  clover 
and  rarely  a  little  red  top ;  and  of  course,  they  do  not  understand  the 
peculiar  properties  and  relative  values  of  the  different  species,  and 
their  adaptation  to  various  soils  and  conditions,  and  for  various  pur- 
poses. 

Instead  of  my  subject  being  of  minor  importance,  I  suspect  that 
it  would  not  be  difficult  to  show  that  it  is  by  far  the  most  important 
of  any  subject  that  has  been  or  will  be  brought  to  your  attention 
during  the  present  course  of  lectures.  In  order  to  present  a  few  of 
the  prominent  features  of  the  subject,  I  propose  to  consider, 

1st  What  is  grass  ? 

2d.  The  importance  of  grass. 

3d.  How  to  grow  grass. 

4th.    Some  of  the  varieties  of  grass. 

1st.  Grass  is  the  most  common  herbage  with  which  the  earth  is 
clothed;  giving  us  the  ** grassy  banks,"  *'wavy  meadows,"  "sweet 
fields  arrayed  in  living  green,"  and  the  "green  things  growing"  of 
which  poets  have  sung  from  time   immemorial.     Grass  is  so  com- 
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mon,  so  extensive,  so  beautiful,  so  essential  in  the  landscape,  and 
important  to  the  welfare  of  mankind,  that  scarcely  a  poetical  produc- 
tion of  rural  character  can  be  found  in  which  allusion  to  grass  is  not 
made. 

The  family  of  grasses,  in  botanical  language  the  Graminc^ 
embraces  nearly  a  sixth  part  of  the  whole  vegetable  kingdom.  Most 
of  the  grains,  as  wheat^rye,  com,  barley,  rice,  etc.,  are  true  grasses*  In 
common  speech  these  grains  are  not  recognized  as  grasses,  while 
Kome  other  plants,  such  as  the  clovers,  and  lucerne  are  flamiliary  called 
grasses,  but  are  not  entitled  to  the  appellation,  belonging  as  they  do 
to  quite  another  family,  the  leguminoBm. 

The  grasses  may  be  described  as  plants  having  a  cylindrical, 
jointed  stem,  the  nodes  being  solid  and  the  intervening  joints  hollow, 
or  filled  with  a  pith  like  substance ;  the  leaves  long,  narrow,  not 
serrated  at  the  edges,  having  parallel  veins  running  along  on  each 
side  of  a  prominent  central  vein  or  midrib ;  the  leaves  alternate,  one 
of  them  originating  at  each  joint,  embracing  the  stem  with  its  base, 
and  forming  a  sheath  which  is  slit  down  on  the  side  opposite  to  the 
leaf  to  its  origin  ;  and  the  flowers  are  protected  by  a  peculiar  kind 
of  calices,  called  glumes  or  husks. 

Guided  by  this  description,  it  will  not  be  difficult  to  recognize  the 
true  grasses  wherever  iound,  and  it  is  readily  seen  that  the  grains 
mentioned  belong  to  the  grass  family.  It  will  suit  our  present  pur- 
pose best,  however,  to  leave  the  grains  out  of  consideration  as  grasses, 
and  to  include  the  clovers  among  the  grasses,  as  they  are,  to  a  con- 
siderable extent,  so  understood  and  used  for  the  same  purpose. 

A  forcible  and  expressive  definition  of  grass  is  that  given  by  a 
French  writer,  who  says  that'  the  term  grass  is  only  another  name  for 
beef,  mutton,  bread  and  clothing.  A  short  and  comprehensive  defini- 
tion is  that  of  scripture,  '*all  flesh  is  grass."  A  well  known  New  York 
author,  in  an  address  at  an  agricultural  fair,  a  few  years  ago,  said : 

"Grass  is  king.  It  rules  and  governs  this  world.  It  is  the  very 
foundation  of  all  commerce.  It  is  the  most  important  crop  ever 
grown  upon  the  face  of  the  earth.  Without  it  the  earth  would  be  a 
barren  waste,  and  cotton,  gold  and  commerce  all  dead.  Grass  is  the 
all  in  all  to  all  men. 

"  No  wonder  then  that  he  has  always  been  considered  a  wise  man 
who  said :  '  He  that  maketh  two  blades  of  grass  to  grow  where  only 
one  grew  before  is  greater  than  he  who  buildeth  a  city.'  That  is, 
builds  a  mart  of  commerce — a  store  house  for  cotton — a  place  of  de- 
posit for  gold." 

IMPORTANCE  OP  GRASS. 

2d.  The  importance  of  grass  is  already  quite  well  indicated.  It 
is  found  growing  throughout  the  world,  in  all  places  where  vegetation 
of  any  kind  can  grow,  and  where  grass  is  not  found,  there  is  found  the 
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most  absolute  desert — the  most  entire  absence  of  the  means  of  sup- 
porting life  of  any  kind.  Other  families  of  plants  are  restricted  to 
narrow  belts  of  latitude,  but  the  grasses  everywhere  spring  up  spon- 
taneously, adorning  the  earth  with  refreshing  verdure,  and  affording 
the  chief  means  of  subsistence  for  almost  the  whole  animal  creation. 

An  All-wise  Providence  has  wonderfully  provided  for  the  propa- 
gation of  this  class  of  plants.  The  seeds  are  small,  light  and  easily 
transported  from  one  place  to  another.  The  roots  are  creeping  or 
fibrous,  and  send  forth  many  shoots  which  quickly  cover  the  ground ; 
and  by  the  yearly  decay  of  the  stems  and  leaves  a  constant  supply  of 
decomposing  matter  is  afforded  for  the  nourishment  of  future  growth. 
Most  of  the  grasses  are  perennial,  and  although  the  leaves  and  stems 
be  cropped  and  destroyed,  they  are  soon  reproduced.  The  creeping 
roots,  though  bruised  and  hurl,  are  not  destroyed,  and  the  winter's 
cold  and  summer's  drouth  are  alike  unable  to  extinguish  the  principle 
of  life  in  these  most  important  of  all  plants  to  mankind. 

The  great  value  of  the  grasses  is  further  signified  by  the  wisdom 
of  Providence  in  the  great  number  and  variety  of  the  species  which 
he  has  created.  There  are  no  less  than  three  thousand  distinct  varie- 
ties known  and  described  by  botanists.  Thirty  varieties  have  been 
counted  in  a  single  sod  taken  from  a  rich  natural  pasture.  Mr.  Flint, 
author  of  ^'Grasses  and  Forage  Plants,"  describes  one  hundred  and 
twenty-five  varieties  growing  in  the  State  of  Massachusetts.  In  the 
Natural  History  of  New  York,  Professor  Torrey  describes  forty  varie- 
ties of  the  genus  Poa^  twenty  seven  of  Agrostis^  six  of  Alopeourus^ 
fifteen  of  the  Fesiucaa^  and  thirty-four  of  other  varieties,  amounting 
in  all  to  one  hundred  and  twenty-two  varieties  existing  in  the  State  of 
New  York. 

Six-tenths  of  the  whole  cultivated  area  of  the  State  of  New  York 
is  occupied  by  grass  ;  and  the  annual  value  of  this  crop  may  be  fairly 
estimated  at  $75,000,000 ;  an  amount  fully  equal  to,  and  probably  ex- 
ceeding the  value  of  the  entire  grain  crop  of  that  State.  Where  with- 
in the  United  States  can  be  found  more  beautiful  or  more  wealthy 
localities  than  in  the  best  grass-growing  districts  of  New  York?  How 
often  do  we  hear  the  remark  from  men  who  have  traveled  much  and 
observed  closely,  "wherever  you  find  a  good  grass  farm,  you  are  sure 
to  find  wealth  and  prosperity."  Mr.  Samuel  L.  Boardman,  of  Maine, 
has  written  as  follows:  "A  district  of  country  which  is  exclusively  or 
mainly  a  natural  grass-growing  section,  has  within  itself  all  the  ele- 
ments of  successful  agriculture,  provided  its  operations  are  condueted 
with  system  and  economy.  With  grass  we  have  all  kinds  of  stock ;  with 
stock  the  means  of  working  and  dressing  our  farms,  furnishing  our  ta- 
bles, providing  our  clothes,  and  all  else  that  is  desirable  or  necessary. 
A  county  having  a  soil  naturally  adapted  to  grass,  is,  in  a  great  measure, 
able  to  live  within  itself,  and  not  be  dependent  upon  an  exchange  of 
commodities  with  other  districts.  The  same  is  true,  though  in  a  less 
degree  upon  a  single  farnL    If  the  soil  is  natural  to  ^^^'^^M^J'f^f^  ^^^ 
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moist,  the  farmer  has  at  hand  the  means  to  secure  whatever  he  de- 
sires ;  or  to  apply  the  old  proverb,  he  has  com,  cattle,  and  manure. 
In  fact,  grass  and  stock  husbandry  is  really  the  only  branch  of  farm- 
ing which  seems  to  render  a  man  independent" 

A  committee  of  the  Maine  Board  of  Agriculture,  reported  to  the 
board  in  1864,  as  follows,  ^^we  have  no  hesitation  in  saying,  that  the 
hay  crop  of  our  State  is  far  the  most  valuable  and  important  crop 
that  we  produce,  and  generally  all  our  farm  operations,  particularly 
in  the  older  portions  of  the  State,  should  be  conducted  with  a  view  to 
increase  the  fertility  of  our  grass  lands,  and  augment  the  hay  crop. 
We  believe  that  the  thrift  of  those  who  attend  to  farming  exclusively, 
and  who  pursue  a  mixed  husbandry,  as  do  most  of  the  farmers  of  this 
State,  may  be  very  correctly  estimated  by  the  amount  of  hay  they 
cut." 

Scores  of  such  opinions  as  these  could  be  given,  and  there  are  am- 
ple facts  to  prove  that  they  are  well  founded.  If  so,  then  it  is  evident 
that  the  most  serious  and  radical  defect  in  our  Western  agriculture  is 
that  too  little  attention  is  paid  to  growing  grass.  It  is  a  defect  that  is 
becoming  year  by  year  more  serious;  and  unless  a  change  in  our  sys- 
tem of  farming  is  inaugurated,  the  utter  impoverishment  of  a  very 
large  portion  of  our  beautiful  and  naturally  fertile  country  is  merely 
a  question  of  time.  Indeed,  a  number  of  counties  in  the  State  of  Illi- 
nois are  already  measurably  worn  out  and  exhausted  by  bad  man- 
agement, and  chiefly  by  the  continual  cropping  with  grain. 

Illinois  is  claimed  to  be  the  best  agricultural  State  in  the  Union. 
It  has  been  called  a  great  cattle  raising  State.  Statistics  show  that 
it  is  most  emphatically  a  grain  producing  State.  Illinois  produces 
annually  over  ninety  bushels  of  grain  to  every  individual  of  her  pop- 
ulation ;  while  the  State  of  New  York  produces  only  about  nineteen 
bushels  to  each  individual  of  her  population.  New  York  is  a  wealthy 
and  very  prosperous  State.  In  her  agriculture,  I  think  it  will  be  gen- 
erally admitted  that  she  is  in  advance  of  any  other  State  in  the  Union. 
Her  farmers  generally  pursue  their  calling  with  as  great  a  degree  of 
intelligence  and  success  as  the  farmei*8  of  any  region  on  this  conti- 
nent. It  becomes  an  interesting  inquiry  then,  in  what  consists  the 
prosperity  of  New  York,  while  she  produces  but  little  more  than  a 
quarter  as  much  grain  in  proportion  to  population  as  Illinois. 

lu  comparing  other  products  the  proportion  cannot  be  so  readily 
adjusted  as  with  grain.  Illinois  is  larger  than  New  York  in  area,  by 
some  ten  or  twelve  thousand  square  miles.  The  population  of  New 
York  numbers  a  little  more  than  twice  as  much  as  Illinois.  Accord- 
ing to  the  census  of  1860,  Illinois  raised  considerably  more  than  twice 
as  much  grain  as  New  York,  the  figures  being,  156,219,448  bushels  in 
Illinois,  to  72,890,861  bushels  in  New  York.  Illinois  produced  1,774,- 
554  tons  of  hay  to  3,564,786  in  New  York,  or  about  half  as  much. 
There  are  more  acres  in  pasture  in  New  York  than  in  meadow.    In 


1865,  the  figures  were,  4,296,720  acres  of  meadow,  and  5,819,694  acres 
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in  pasture.  If  the  yield  from  the  pastures  is  worth  as  much  as  the 
yield  from  the  meadows,  then  the  grass  crop  produces  more  money 
probably  than  the  grain  crop  in  New  York  State ;  while  in  Illinois, 
estimating  by  the  same  rule  and  at  the  sime  rate,  which  is  much  too 
liberal,  the  grass  crop  is  not  worth  half  as  much  as  the  grain  crop. 
In  1860,  the  live  stock  in  Illinois  was  valued  at  $72,501,225;  in  New 
York,  at  $; 03,856,296.  Illinois  had  522,634  milch  cows,  while  New 
York  had  1,123,624. 

It  appears  that  in  all  products  from  grass.  New  York  is  largely  in 
excess  of  Illinois;  and  yet,  not  very  much  in  excess  of  her  own  grain 
crop  in  value.    She  practically  recognizes  the  old  Belgian  proverb : 

^'  No  grass,  no  cattle ;  no  cattle,  no  manure ;  no  manure,  no 
crops." 

It  appears  evident,  also,  that  the  farmers  of  Illinois  depend  for 
their  profits  chiefly  upon  growing  grain.  This  is  sent  away  to  mar- 
ket ;  most  of  it  finds  its  way  to  the  Eastern  States,  and  not  a  little  of 
it  goes  eventually  to  enrich  Eastern  grass  farms.  Of  course,  it  brings 
money  to  our  farmers,  though  it  is  doubtful  whether  it  brings  as  much 
for  the  time  being  as  grass  would,  but  the  most  important  point  which 
should  be  considered  is,  the  end  to  which  such  a  course  inevitably 
leads — such  a  continual  sending  away  of  the  wealth  of  the  soil  never 
to  return. 

You  have  all  heard  of  the  peasant  who  possessed  a  goose  that  every 
day  laid  a  golden  egg.  This  small  supply  of  gold  was  suflBcient  for 
the  daily  wants  of  the  peasant  and  his  family,  and  their  only  care  was 
to  preserve  the  life  of  the  remarkable  animal  from  which  they  de- 
rived their  support.  But  at  length  the  peasant,  stimulated  by  unnat- 
ural desire,  required  more  gold,  and  unwilling  to  wait  the  tardy  oper- 
ations of  nature,  cut  open  the  body  of  the  goose  to  obtain  the  coveted 
treasure,  and  thereby  killed  the  animal  and  lost  his  means  of  support. 

The  soil  is  the  goose  that  annually  lays  a  golden  egg  in  the  lap  of 
the  farmer,  and  will  continue  to  do  so  to  all  time  if  properly  fed  and 
tended,  but  the  practice  of  many  of  our  grain  farmers  will  as  surely 
fitarve  and  destroy  the  goose  as  did  the  knife  of  the  peasant  in  the 
fable. 

The  preservation  of  the  fertility  of  our  soils,  and  the  profiitablo 
and  even  increased  production  of  the  cereals,  both  of  which  objects 
may  be  secured  by  the  growing  of  grass  extensively,  and  by  the  ma- 
nure resulting  therefrom,  are  certainly  matters  eminently  important 
and  worthy  of  our  consideration  and  study. 

"  The  eflfect  of  grass  on  the  growth  of  the  cereals  is  well  illus- 
trated by  a  comparison  of  the  agricultural  statistics  of  France  and 
England.  France  has  fifty-three  per  cent,  of  its  cultivated  area  under 
grain  crops,  while  England  has  but  twenty-five  per  cent.;  but  in  grass 
and  meadow,  the  natural  food  of  live  stock,  England  has  fifty  per 
cent  and  France  has  only  twenty- two  per  cent  You  may  bo  sur- 
prised to  hear,  that  notwithstanding  the  enormous  disproportion  of 
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area  of  grain  land,  England  produces  5  1-9  bushels  of  grain  for  every 
individual  of  her  population,  while  France  produces  6  i  bushels  for 
every  individual  of  hers.  Thus  the  production  of  the  former  is  within 
seven-eighteenths  of  a  bushel  of  the  latter  to  each  head  of  her  popu- 
lation. How  is  it  that  England  is  so  nearly  on  an  equality  of  produc- 
tion with  France,  while  her  cultivated  area  is  very  much  inferior? 
The  answer  is  plain.  It  is  on  account  of  the  manure  furnished  by  her 
grass  lands.  Every  acre  of  English  grain  land  receives  the  manure 
from  three  acres  of  grass,  while  in  France  the  manure  from  each  acre 
of  grass  must  be  diffused  over  two  and  a  half  acres  of  grain.  Let  not 
the  eloquent  teachings  of  these  plain  statistical  statements  be  lost 
upon  us.  Let  us  ponder  them  carefully  when  contemplating  the 
splendid  rewards  which  nature  offers  for  a  thorough  obedience  to  her 
la^'B.''    (Address  of  J.  Stanton  Gould.) 

HOW  TO  GBOW  GRASS. 

3d.  It  is  not  the  simplest  thing  in  the  world  to  grow  grass  with 
complete  success,  though  judging  from  the  examples  most  commonly 
seen,  it  might  be  presumed  that  it  is  generally  so  considered.  With- 
out going  very  much  into  the  details  of  grass  growing  I  wish  to  men- 
tion a  few  essential  considerations,  most  of  which  are  too  commonly 
neglected  or  overlooked. 

First,  underdraining  on  a  large  portion  of  our  lands  is  essential 
in  order  to  secure  the  best  results  in  grass. 

On  all  heavy  soils,  with  retentive  clay  sub-soil,  that  hold  the 
water  that  falls  until  it  evaporates,  and  on  such  lands  as  are  full  of 
springs,  the  grass  crop  will  be  doubled,  on  an  average,  considering 
quality  and  quantity,  by  underdraining.  It  deepens,  aerates,  warms, 
and  enriches  such  soils  in  a  wonderful  degree,  making  them  capable 
of  withstanding  the  effects  of  cold,  wet  weather,  and  especially  it  en- 
ables them  to  go  through  the  long,  scorching  drouths  without  mate- 
rial injury  to  the  crop  of  grass.  It  is  expensive,  but  when  well  done, 
will  last  a  life-time,  and  the  increase  in  production  will  very  soon  pay 
the  cost 

In  the  second  place,  it  is  essential  that  the  ground  be  properly 
prepared  for  the  reception  of  the  grass  seed.  It  should  be  smooth,  in 
fine  tilth,  and  free  from  weeds  and  foul  growths  of  all  kinds.  We 
rarely  find  a  pasture  or  meadow  that  is  not  more  or  less  filled  or  in- 
fested with  noxious  weeds  or  worthless  grasses.  These  occupy  and 
take  the  strength  of  the  land,  continually  encroaching  upon  the  valu- 
able grasses  until  the  pastures  and  especially  meadows,  become 
almost  worthless  from  the  abundance  of  '^ white  weed"  and  other 
trash.  He  is  not  a  successful  grower  of  grass  whose  pastures  and 
meadows  are  thus  infested. 

Plowing  in  mid-summer,  the  summer  fallowing  as  sometimes  prac^ 
ticed,  puts  the  land  in  good  clean  condition  for  seeding  to  grass  in 
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August  or  September.  A  crop  of  sowed  corn  may  be  grown  to  the 
height  of  a  foot  and  a  half,  and  then  turned  under  with  the  plow,  if 
desirable,  affording  manure  and  clean  land  for  seeding.  Sowing  grass 
seed  upon  oat  stubble,  as  I  have  found,  is  practiced  in  this  immediate 
vicinity,  I  think  must  be  an  excellent  plan.  The  oats  if  sown  in 
February  or  early  in  March  as  they  must  be  to  succeed  well  in  this 
latitude,  and  especially  South  of  this,  get  an  early  start  and  quite  ef 
factually  choke  out  most  of  the  weeds.  Then,  if  the  grass  seed  be 
sown  on  the  stubble  earl^  in  September,  either  with  or  without  har- 
rowing, it  gets  a  good  start  before  winter,  and  the  oat  stubble  and  the 
young  oats  that  start  from  the  seed  scattered  in  harvesting,  afford 
some  winter  protection  to  the  young  grass.  Good  success  is  some- 
times obtained  by  seeding  to  grass  in  February  or  March,  but  is  gen- 
erally considered  much  more  uncertain,  and  so  also  is  the  practice  of 
sowing  grass  seed  with  grain. 

These  hints  in  regard  to  preparation  for  seeding  apply  generally 
to  meadows,  and  in  most  cases  to  pastures.  Circumstances  alter 
eases.  There  are  hill  lands  that  may  be  properly  seeded  to  grass  as 
soon  as  cleared,  without  plowing  even,  and  kept  constantly  in  grass* 
Weeds,  sprouts,  etc.,  may  be  killed  out  of  such  pastures  by  mowing 
or  cutting  out,  or  much  better  by  pasturing  with  sheep.  Our  unbro- 
ken prairies  may  be  seeded  with  grass,  and  thus  converted  directly 
into  better  pasture  or  meadow  than  they  were  before;  and  in  a  few 
years  the  tame  grasses  will  ^almost  entirely  take  the  place  of  the 
wild. 

One  very  important  cause  of  lack  of  better  success  in  growing 
grass,  is  that  farmers  do  not  sow  varieties  enough.  This  is  true  in 
more  than  one  sense.  Different  varieties  should  be  chosen  for  differ- 
ent objects,  for  difference  in  season  of  ripening,  and  different  soils. 
Again,  a  mixture  of  varieties  should  generally,  if  not  always,  be 
flown. 

Some  of  the  grasses  flourish  on  dry  sandy  or  rocky  soils,  but  per- 
ish in  wet  soils;  others  grow  vigorously  in  wet  soils,  but  <lie  in  drier 
ones.  Some  will  only  flourish  on  alkaline  soils ;  some  require  excess 
of  potash,  others  excess  of  light.  Some  are  adapted  to  the  sunlight, 
others  love  the  shade ;  some  are  valuable  for  hay,  but  not  for  pasture, 
and  vice  versa.  One  species  abounds  in  that  kind  of  nutriment  which 
enlarges  and  strengthens  muscles ;  another,  ill  adapted  to  nourish  the 
muscular  tissues,  will  lay  on  fat  rapidly;  another  which  is  deficient  in 
both  these  respects,  is  rich  in  those  elements  which  support  respira- 
tion and  furnish  the  fuel  for  the  production  of  animal  heat.  Certain 
varieties  are  highly  valued  for  making  a  Superior  quality  of  butter. 
It  seems  very  evident  that  in  the  judicious  selection  of  different  va- 
rieties of  grass,  to  occupy  different  localities,  and  to  subserve  differ- 
ent purposes,  a  wide  field  is  afforded  for  the  application  of  physiolo- 
gical, botanical,  geological,  meteorological  and  chemical  knowledge. 
It  is  the  province  of  practical  agriculture  to  find  out  the  peculiar 
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qualities  of  each  variety,  and  to  place  each  in  the  IpCality  and  under 
the  circumstances  most  favorable  for  its  most  profitable  development. 

We  should  sow  a  mixture  of  varieties^  for  several  reasons:  one  is 
that  it  is  an  object  to  produce  as  much  good  herbage  from  the  land 
as  possible,  and  at  various  seasons ;  another  is  the  importance  of  oc- 
cupying the  ground  as  completely  as  possible  with  valuable  g:rasse8, 
so  that  noxious  weeds  and  worthless  grasses  will  have  no  chance  to 
get  a  foothold.  It  is  an  established  fact,  and  one  easily  demonstra- 
ted, that  one  or  two  varieties  will  not  perfectly  occupy  any  soil.  This 
is  the  rule,  to  which  there  may  be  exceptions.  Diflferent  soils  vary  in 
the  number  of  plants  of  a  certain  variety  that  they  are  capable  of 
maintaining ;  yet,  on  any  soil,  however  thickly  the  seed  of  a  variety 
may  be  sown,  only  a  certain  portion  of  the  plants  will  live;  the  rest 
perish  and  leave  vacant  spaces  of  soil  which  eventually  become  oc- 
cupied by  foul  grass,  weeds,  or  moss,  more  or  less  to  the  detriment  of 
the  grass  crop.  Therefore,  by  neglecting  to  sow  a  sufficient  number 
of  varieties,  we  fail  to  obtain  a  full  yield  of  grass,  and  what  we  do  ob- 
tain is  deteriorated  by  the  mixture  of  weeds,  the  tendency  of  the  lat- 
ter being  to  increase  and  encroach  upon  the  grass. 

Mr.  Flint  says,  "I  hold  this  proposition  to  be  indisputable ;  that 
any  soil  will  yield  a  larger  and  more  nutritious  crop  if  sown  with  sev- 
eral kinds  of  nutritious  grasses,  than  when  sown  with  only  one  or  two 
species.  Indeed  it  is  a  fact  well  established,  by  careful  experiment, 
that  a  mixture  of  only  two  or  three  species  of  grasses  and  clover  will 
produce  a  less  amount  of  hay  than  can  be  obtained  by  sowing  a  large 
number  of  species  together.  There  may  be  some  exceptions  to  this 
rule,  as  in  the  cases  where  the  yield  of  timothy  and  red  top,  owing  to 
the  peculiar  fitness  of  the  soil  for  them,  is  as  great  as  can  stand  on 
the  ground  where  they  grow." 

Mr.  Flint^  gives  several  lists  of  mixtures  recommended  for  pas- 
tures and  meadows,  varying  in  number  of  varieties  from  nine  to  six- 
teen. In  all  natural  and  old  pastures  we  find  quite  a  number  of  vari- 
eties of  grasses  growing  together  in  all  cases.  This  is  nature's  plan 
for  completely  occupying  the  soil,  and  every  farmer  who  observes 
carefully  will  be  convinced  that  it  is  an  essential  point  of  success  in 
grass-growing. 

One  more  essential  consideration  in  regard  to  success  in  growing 
grass.  I  will  mention  lastly,  though  not  by  any  means  of  least  im- 
portance, namely:  the  planting  of  trees,  and  the  preservation  of  for- 
ests. Every  pasture  should  have  upon  its  borders  and  upon  the  high- 
est points  a  sufficient  number  of  trees  for  the  comfort  of  stock,  es- 
pecially to  protect  them  in  the  heat  of  the  day  from  the  scorching 
sun.  Meadows  may  be  bordered  by  trees,  and  a  few  scattering  ones 
in  the  field  will  not  be  badly  out  of  place.  But  these  are  minor  con- 
siderations compared  with  the  importance  of  growing  and  preserving 
trees  for  their  ameliorating  influence  upon  the  climate.  One  of  the 
most  serious  obstacles  in  the  way  of  successful  grass-growing  is  the 
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long  and  scorching  drouths  to  which  our  country  seems  to  be  more 
and  more  subject 

"  The  researches  of  modem  science,''  says  Professor  Eedzie,  of 
Michigan,  "accurate  and  careful  observation,  as  well  as  the  history  of 
the  past,  show  that  a  country  abounding  in  forest  is  more  moist,  has  a 
more  copious  and  equable  rainfall,  abounds  more  in  springs  and 
streams,  and  in  consequence  of  all  these,  is  more  exempt  from  great 
and  sudden  fluctuations  in  temperature,  from  late  frosts  in  spring  and 
early  frosts  in  fall.  Thus,  Egypt,  from  earliest  periods  of  histo  as 
been  spoken  of  as  a  rainless  region ;  but  since  Mahomet  Ali  has  made 
his  immense  plantations  of  trees,  showers  have  become  frequent.  The 
controlling  influence  of  forests  over  rainfall,  is  also  shown  by  the  fact 
that  countries  once  supplied  with  forests,  and  having  abundant  rains 
find  immunity  from  irost,  their  forests  being  destroyed,  have  been 
scourged  by  drouth  and  frost  till  the  forests  were  restored,  when  they 
once  more  became  fruitful ;  or,  if  the  inhabitants  would  not  restore 
their  protecting  forests,  the  stern  hand  of  famine  threatened  to  wipe 
out  a  race  that  would  not  reverence  the  order  of  nature.  Thus  the 
Cape  De  Yerde  islands,  so  named  from  their  greenness,  have  been 
stripped  of  their  forests  by  their  improvident  inhabitants,  since  which 
time  they  suffer  terribly  from  periodical  drouths ;  sometimes  no  rain 
falling  for  three  years  at  a  time,  and  30,000  inhabitants,  or  one-third  of 
the  population  have  perished.  Thus  famine  cuts  down  the  inhabitants 
as  pitilessly  as  they  cut  down  the  protecting  trees." 

Abupdant  evidence  can  be  found  in  our  own  country  in  proof  of 
the  favorable  influence  of  forest  upon  the  climate.  There  cannot  be 
one  present  who  has  not  vivid  and  painful  recollections  of  long  periods 
when  the  pastures  were  as  heaps  of  dust,  and  when  every  living  thing 
seemed  in  danger  of  famishing  almost  for  want  of  a  green  thing  to 
eat.  It  is  safe  to  say,  that  in  one  hundred  years  from  now,  unless  more 
attention  is  paid  to  tree  planting  and  the  preservation  of  forests,  the 
farmers  of  this  region  will  not  be  able  to  make  a  living  from  their 
lands. 

SOME  OF  THB  VARIETIES  OF  GRASS. 

4th.  The  importance  of  studying  the  varieties  of  grasses  has  al- 
ready been  stated.  It  is  a  subject  of  too  great  magnitude  to  admit  of 
being  thoroughly  presented  at  this  time.  A  few  prominent  features 
only,  in  regard  to  the  varieties  and  their  uses,  will  be  presented. 

The  importance  of  using  a  mixture  of  varieties  in  seeding  to  grass 
has  been  stated.  We  should  also  seek  to  stock  our  pastures,  and  es- 
pecially our  meadows,  with  the  most  nutritive  grasses.  To  aid  us  in 
this  respect,  we  have  the  experiments  of  Mr.  Way,  the  chemist  of  the 
Boyal  Society  of  England,  who  has  given  us  an  analysis  of  twenty- 
one  varieties  ol  grass,  and  has  thus  disclosed  to  us,  as  well  as  chem- 
istry can  do,  their  relative  values  for  feeding  to  animals.    These  ex- 
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periments  constitute,  probably,  the  most  valuable  contribution  which 
chemistry  has  ever  made  to  agriculture.  From  these  experiments  we 
learn  with  surprise,  that  one  hundred  pounds  of  quaking  grass  will 
give  28^  pounds  more  of  dry  hay  than  one  hundred  pounds  o  vernal 
grass;  that  it  will  require  237  pounds  of  vernal  grass  to  supply  an 
animal  with  as  much  muscle-making  matter  as  is  afforded  by  one  hun 
dred  pounds  of  Timothy.  It  will  take  319  pounds  of  soft  brome  grass 
to  lay  as  much  fat  on  an  animal  as  one  hundred  pounds  of  Timothy 
would  do.  One  hundred  pounds  of  Timothy  will  support  the  respira- 
tory process  as  long,  and  afford  as  much  animal  heat,  as  260  pounds  of 
vernal  grass.  Chemistry  teaches  us,  what  every  observing  farmer 
knows,  that  Timothy  is  the  most  valuable  grass  that  we  have,  espe- 
cially lor  hay.  It  is  much  to  be  regretted  that  further  experiments 
like  those  of  Prof.  Way  have  not  been  made,  and  also  that  the  chemi- 
cal results  have  not  been  thoroughly  verified  by  actual  experiments 
at  the  manger,  conducted  with  care  and  precaution  to  guard  against 
mistakes.  Such  investigations  regarding  the  nutritive  value  of  the 
different  species  of  grasses  would  help  to  determine  important  ques- 
tions relative  to  agricultural  profits. 

In  the  next  place,  we  should  select  varieties  for  our  meadows 
with  reference  to  their  period  of  ripening.  It  is  often,  if  not  generally 
important  to  have  the  meadows  of  a  farm  come  successively  to  ma- 
turity, and  with  this  end  in  view,  we  should  sow  such  varieties  to* 
gether  as  flower  at  the  same  period.  Hay  is  most  nutritious  and  most 
palatable  when  cut  at  the  period  of  flowering.  I  am  aware  that  this 
is  to  some  extent  a  disputed  point.  There  are  many  farmers,  especi- 
ally in  the  West,  who  believe  that  Timothy  should  not  be  out  until  it 
is  ripe.  They  say  that  it  gives  more  weight  of  hay  when  left  until  it 
is  ripe,  which  is  doubtless  true,  but  that  its  value  is  thereby  lessened 
there  is  scarcely  room  for  doubt  Chemical  analysis,  and  the  practi" 
cal  trials  of  the  best  farmers  in  the  oldest  grass  growing  regions,  con- 
cur in  showing  that  the  period  of  flowering  is  the  best  time  to  cut 
grass  for  hay,  having  reference  to  its  nutritive  value.  At  this  time  it 
contains  more  starch,  sugar  and  albumen,  which  can  be  assimilated 
by  animals,  than  at  any  other  period  ;  after  this,  these  substances  are 
converted  into  woody  fiber  and  other  compounds  which  cannot  be 
favorably  acted  upon  by  the  digestive  organs,  and  are,  therefore, 
wasted.  If  reference  is  had  to  the  best  authorities  in  this  country  or 
Europe,  it  will  be*  found  that  they  all  agree  in  considering  this  an  es- 
tablished principle.  At  the  discussions  held  during  the  New  England 
fair  in  September  last,  this  subject  came  up,  when  very  many  of  the 
farmers  of  New  England,  where  grass  is  the  leading  crop,  most 
emphatically  urged  the  importance  of  cutting  Timothy  at  the  flower- 
ing period  in  order  to  secure  its  maximum  value.  Considering  this 
point  established,  it  follows  that  great  loss  must  be  sustained  by  out- 
ing together  those  grasses  which  flower  at  different  periods.  If  cut 
when  the  eariier  grasses  are  in  the  proper  condition,  the  later  ones 
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are  watery  and  innutritious.  If  cut  when  the  later  grasses  are  in 
flower,  the  earlier  have  passed  into  woody  fiber  and  other  insoluble 
compounds.  We  see  an  example  of  this  want  of  fitness  in  the  prac- 
tice, common  all  over  the  country,  of  sowing  Timothy  and  red  clover 
together,  the  clover  being  much  the  earliest. 

If  orchard  grass  and  red  clover  are  sown  together,  a  much  better 
crop  for  early  mowing  is  obtained.  Again,  it  iollows,  with  farmers 
who  have  a  large  quantity  of  meadow,  that  if  they  are  restricted  to 
one  or  two  varieties,  great  loss  must  be  suffered  for  want  of  help  suf- 
ficient to  cut  it  all  when  in  its  best  condition,  the  period  of  flowering; 
and  every  day  that  it  stands  after  this  diminishes  the  nutritive  value. 
To  prevent  this  waste,  meadows  may  be  so  divided,  and  such  varieties 
selected  as  to  have  part  come  to  maturity  in  June,  another  part  in 
July,  and  the  remainder  in  August. 

In  regard  to  grasses  for  pasture,  the  case  is  quite  different.  The 
period  of  flowering  of  the  different  varieties  in  the  pasture  should 
differ  as  widely  as  possible.  It  is  important  to  have  those  varieties 
which  will  aflFord  the  very  earliest  growth  of  herbage  in  the  spring, 
and  then  to  have  a  constant  succession  coming  to  perfection  in  every 
month  from  spring  to  fall. 

I  will  not  weary  you  with  descriptions  of  varieties  of  grass,  but 
will  name  a  few  which  may  be  considered  as  adapted  to  the  various- 
purposes  alluded  to.    In  order  to  obtain  a  succession  in  meadows,  on 
the  principle  pointed  out,  the  following  varieties  may  be  taken  lor  a 
beginning : 

For  early  mowing^  and  for  light  sandy  lands. — Orchard  grass,  red 
clover,  annual  spear  grass,  meadow  foxtail. 

For  later  mowing^  and  for  clayey  and  calcareous  loams^ — ^Timo- 
thy, redtop,  crested  dog's  tail,  tall  fescue,  hard  fescue,  Italian  rye 
grass,  and  oat  grass. 

Forlatestmowing^and  for  clayey  lands. — Wire  grass  {Poa  com- 
pressa)^  and  foul  meadow  (Poa  scrotina). 

These  different  mowings  will  occur  in  the  months  of  June,  July, 
and  August,  later  or  earlier  in  the  months,  according  to  latitude. 

For  seeding  lands  for  meadows  or  pastures,  a  few  leading  varie- 
ties may  be  mentioned  as  adapted  to  different  soils. 

For  sandy  soils — Lucerne,  though  a  legume,  and  not  a  true 
grass,  is  admirably  adapted  to  sandy  soils  resting  on  porous  subsoils ; 
Meadow  foxtail,  orchard  grass,  Italian  rye  grass,  hard  fescue,  tall  oat 
grass,  meadow  soft  grass,  and  the  red  and  white  clovers. 

For  calcareous  loams — especially  adapted — Kentucky  blue  grass, 
Timothy,  and  annual  spear  grass. 

For  tenacious  clays. — Perennial  rye  grass,  crested  dog's  tail,  red- 
top,  wiregrass  (Poa  compressa\  and  tall  oat  grass. 

Forpermanent  pastures^  with  a  view  to  securing  a  succession  in 
the  time  of  blossoming,  covering  as  much  of  the  season  as  possible. 
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Mr.  Flint  recommends  the  following  mixture,  giving  the  number  of 
pounds  of  each  lor  an  acre : 


Meadow  Foxtail,          flowering  in  May  and  Jane, 

2  pounds. 

Orchard  Grass, 

€t                          It 

6 

Sweet-scented  yemal. 

in  April  and  May, 

1 

Meadow  f  escne. 

in  May  and  June, 

2 

Redtop, 

in  June  and  July, 

2 

Kentucky  bine  iprass. 

in  May  and  June, 

4 

Italian  rye  grass. 

in  June, 

4 

Perennial  rye  grass. 

in  June, 

6 

Timothy, 

in  June  and  July, 

3 

Bough  stalked  meadow. 

t€                        tt 

2 

Perennial  clover. 

in  June, 

3 

White  clover. 

from  May  to  Sept., 

6 

40  pounds. 

This  gives  us  forty  pounds  of  seed  for  an  acre,  and  twelve  varie- 
ties ;  and  would  give,  according  to  Mr.  Flint,  over  64,000,000  seeds ! 
^  In  an  acre,''  he  says,  "  there  arc  6,272,640  inches,  so  that  the  mixture 
would  give  about  eight  seeds  to  the  square  inch."  This  he  considers 
a  very  large  and  liberal  seeding,  allowing  a  large  margin  for  worth- 
less seeds,  for  imperfect  sowing,  and  lor  destruction  of  plants  by  in- 
sects and  frost. 

In  conclusion  I  must  say  that  I  have  sincerely  regretted  having 
had  at  my  command  so  little  time — merely  odd  hours  snatched  from 
other  duties — in  which  to  prepare  a  subject  of  such  primary  impor- 
tance to  our  agriculture,  and  in  regard  to  which  there  is  so  much  need 
of  awakening  more  interest  among  Western  farmers.  If,  however,  I 
have  presented  facts  and  thoughts  suflScient  to  induce  any  farmer  to 
study  the  subject  who  has  heretofore  neglected  to  do  so,  he  will  prob- 
ably supply  himself  without  delay  with  such  a  work  as  Flint  on 
Grasses,  where  he  will  find  very  much  of  what  I  have  stated  in  this 
lecture,  and  a  vast  deal  more,  of  the  greatest  importance  for  him  to 
know.  It  has  been  wisely  said,  that  he  who  makes  two  blades  of 
grass  grow  where  but  one  grew  before,  is  a  public  benefactor.  I  hav« 
at  least  made  an  effort  so  accomplish  something  in  that  direction,  and 
I  hope  that  each  of  you  will  become  public  benefactors  by  contribut- 
ing to  double  the  amount  of  grass  now  produced. 
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ORCHARD  GRASS. 


Orchard  Qrass,  Rough  Cock's-toot. — {DactylU  glomerate),  flowers  in  dense  clnsten.  Its 
Item  is  erect,  about  thre»>  feet  high ;  leaves  linear,  flat,  dark  green,  rough  on  both  snr faces,  which, 
with  the  fancied  resemblance  of  its  clusters  to  the  foot  of  a  barnyard  fowl,  have  given  it  the  com- 
mon name  in  England  of  rough  cock's-foot.  Root  perennial.  Flowers  in  June  and  July.  Not 
uncommon  in  fields  and  pastures.  This  is  one  of  the  most  valuable  and  widely  known  of  all  the 
pasture  grasses.  It  is  common  to  every  country  in  Europe,  to  the  north  of  Africa,  and  to  Asia  as 
well  as  to  America.  Its  culture  was  introduced  into  England  from  Virginia,  where  it  had  been 
cultivated  some  years  previously,  in  1764.  It  forms  one  of  the  most  common  grasses  of  English 
natural  pastures,  on  rich,  deep,  moist  soils.  It  became,  soon  after  its  introduction  into  England, 
an  object  of  special  agricultural  interest  among  cattle  feeders,  having  been  found  to  be  exceed- 
ingly  palatable  to  stock  of  all  kinds.  Its  rapidity  of  growth,  the  luxuriance  of  its  aftermath,  and 
its  power  of  enduring  the  cropping  of  cattle,  commend  it  highly  to  the  farmer's  care,  especially  as 
a  pasture  grass. 

As  it  blossoms  earlier  than  Timothy,  and  about  the  time  of  red  clover,  it  makes  an  admirable 
mixture  with  that  plant,  to  cut  in  the  blossom  and  cure  for  hay.  As  a  pasture  grass  it  should  be 
fed  close,  both  to  prevent  its  forming  thick  tufts,  and  running  to  teed,  when  it  loses  a  large  pro- 
portion of  its  nutritive  matter,  and  becomes  hard  and  wiry.  All  kinds  of  stock  eat  it  greedily 
when  green. 

Judge  Buel  said  of  it,  "I  should  prefer  it  to  almost  every  other  grass,  and  cows  are  very  fond 
of  it."  Elsewhere  he  says :  ''The  American  cock's-foot,  or  orchard  grass,  is  one  of  the  most 
abiding  grasses  we  have.    It  is  probably  better  adapted  than  any  other  grass  to  sow  with  clover  and 
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other  seeds  for  permanent  pasture  or  bay,  as  it  is  fit  to  oat  with  clover,  and  grows  remarkably  qaick 
when  cropped  by  cattle.  Five  or  six  day's  gprowth  in  summer  suffices  to  give  a  good  bite.  Its  good 
properties  consist  in  its  early  and  rapid  growth,  and  its  resistance  to  drouth ;  but  all  agree  that  it 
should  be  closely  cropped.  Sheep  will  pass  over  every  other  grass  to  feed  upon  it.  If  suffered  to 
grow  long  without  being  cropped,  it  becomes  coarse  and  harsh.  Colonel  Powell  (a  late  eminent 
farmer  of  Pennsylvania),  after  growing  it  ten  years,  declares  that  it  produces  more  pasturage  than 
any  other  grass  he  has  seen  in  America.  On  being  fed  very  close,  it  has  produced  good  pasture 
after  remaining  five  days  at  rest.  It  is  suited  to  all  arable  soils.  Two  bushels  of  seed  are  requi- 
site for  an  acre  when  sown  alone,  or  hal£  this  quantity  when  sown  with  clover.  The  seed  is  very 
light,  weighing  not  more  than  twelve  or  fourteen  pounds  to  the  bushel.  It  should  be  cut  early 
for  hay." 

Mr.  Saunders,  a  well  known  practical  farmer  and  cattle  breeder,  of  Kentucky,  says  of  it : 
"My  observation  and  experience  have  induced  me  t>o  rely  mainly  on  orchard  grass  and  red  clover ; 
indeed,  I  now  sow  no  other  sort  of  grass  seed.  These  grasses,  mixed,  make  the  best  hay  of  all  the 
grasses  for  this  climate.  It  is  nutritious,  and  well  adapted  as  food  for  stock.  Orchard  grass  \m 
ready  for  gracing  in  the  spring  ten  or  twelve  days  sooner  than  any  other  that  affords  a  full  bite. 
When  graced  down  and  the  stock  turned  off,  it  will  be  ready  for  re-grazing  in  le^s  than  half  the  time 
required  for  Kentucky  blue  grass.  It  stands  a  severe  drouth  better  than  any  other  grasi,  keeping 
green  and  growing  when  other  sorts  are  dried  up.  In  summer  it  will  grow  more  in  a  day  than  blue 
grass  will  in  a  week.  Orchard  grass  is  naturally  disposed  to  form  and  grow  in  tussocks.  The  best 
prevention  is  a  good  preparation  of  the  ground,  and  a  sufficiency  of  seed  uniformly  sown.  The  late 
Judge  Peters,  of  Pennsylvania — who  was  at  the  head  of  agricultural  improvement  in  that  State  for 
many  ^ears — ^preferred  it  to  all  other  grasses." 

Orchard  grass  is  less  exhausting  to  the  soil  than  rye  g^rass  or  Timothy.  It  will  endure  con- 
siderable shade.  In  a  porous  subsoil  its  fibrous  roots  extend  to  a  great  depth.  Its  habit  of  gp'owth 
unfits  it  for  a  lawn  grass.  Its  seed  weighs  twelve  pounds  to  the  bushel,  and  to  sow  alone,  about 
twenty-four  pounds  to  the  acre  are  required  to  make  sure  of  a  good  crop.  It  should  not  be  sown 
alone,  except  for  the  sake  of  raising  the  seed.  It  is  worthy  of  a  much  extended  cultivation  among 
ui. — Flint  on  Qrauei. 


MEADOW  FOXTAIL. 

Mbadow  Foxtail  {Alopecurvi  pratensU),  has  an  erect,  smooth  stem,  two  or  three  feet  high, 
with  swelling  sheaths;  spikes  cylindrical,  obtuse,  equaling  the  sharp  corn-like  glumes;  awn 
twisted,  and  twice  the  length  of  the  blossom.  The  spike  not  so  long  as  that  of  Timothy.  Flowen 
in  May,  in  fields  and  pastures.    Perennial — introduced. 

The  meadow  foxtail  closely  resembles  Timothy,  but  may  be  distinguished  from  it  as  having  one 
palea  only.  The  spike  or  head  of  the  meadow  foxtail  is  soft,  while  that  of  Timothy  is  rough.  It 
flowers  earlier  than  Timothy,  and  thrives  on  all  soils  except  the  dryest  sands  and  gravels.  It  is 
common,  but  is  disliked  by  many  farmers  as  a  field  grass,  being  very  li^htin  proportion  to  its  bulk. 

It  is  a  valuable  pasture  grass,  on  account  of  its  early  and  rapid  growth,  and  of  its  being 
greatly  relished  by  stock  of  all  kinds.  The  stems  and  leaves  are  too  few  and  light  to  make  it  so 
valuable  as  a  field  crop.  It  thrives  best  on  a  rich,  mout,  strong  soil,  and  shoots  up  its  flowering 
■talks  so  much  e«riier  than  Timothy,  that  it  need  not  be  mistaken  for  that  grass,  though  at  first 
sight  it  considerably  resembles  it.  It  is  superior  to  Timothy  as  a  permanent  pasture  grass,  endur- 
ing the  cropping  of  sheep  and  cattle  better,  and  sending  up  a  far  more  luxuriant  aftermath. 

It  is  Justiy  regarded,  therefore,  as  one  of  the  most  valuable  of  the  native  pasture  grasses  of 
England,  forming  there  a  very  considerable  portion  of  the  sward,  and  enduring  a  great  amount  of 
foroing  and  irrigation.  Though  forming  a  close  and  permanent  sod  when  fully  set,  it  does  not  ac- 
quire its  full  perfection  and  hold  of  the  soil  until  three  or  four  years  after  being  sown. 

The  nutritive  qualities  of  meadow  foxtail  are  most  abundant  at  the  time  of  flowering.  It  if 
said  to  lose  upwards  of  seventy  per  cent,  of  its  weight  in  drying,  if  cut  in  blossom. 
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The  seed  is  coTered  with  the  soft  and  woolly  husks  of  the  flower,  while  the  larger  glome  if 
furnished  with  an  awn.  There  are  five  pounds  of  seed  in  a  bushel,  and  76,000  seeds  in  an  ounce. 
An  insect  attacks  the  seed  while  it  is  forming,  and  it  is  also  subject  to  blight ;  and  hence  good  teed 
is  somewhat  difficult  to  procure,  and  is  held  at  a  high  price.— FiU/. 


SWEET-SCBNTED  VERNAL  GRASS. 

SwBvr-BosrraD  Vkhnal  Orass  {Anlho9^ntkun  dd(n*af«iii).— Sptkelcts  spreading,  three  flowered^ 
lateral  flowers  neutral,  with  one  palea,  hairy  on  the  outside,  and  awned  on  the  back ;  glumes  thin, 
acute,  keeled,  the  upper  twice  as  long  as  the  lower ;  seed  orate,  adhering  to  the  palea  which  in* 
closes  it ;  root  perennial.  Flowers  in  May  and  June.  Stems  from  one  and  a  half  to  two  feet  high. 
Introduced  from  Europe. 

This  is  one  of  the  earliest  spring  grasses,  as  well  as  one  of  the  latest  in  the  autamB,  and  ii  al* 
A  R— 15 
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most  the  onlj  graft  thftt  ii  firagrant.  It  posaesaes  a  property  said  to  h^  peculiar  to  this  species,  or 
poeseesed  by  enlj  a  few  others,  known  as  benzoic  acid ;  and  it  is  said  to  be  this  which  not  onlj 
gfires  It  Hs  own  aromatic  odor,  bat  imparts  it  to  other  grasses  with  which  it  is  cored.  The  green 
leares,  when  bmised,  gire  out  this  perfame  to  the  fing^ers,  and  the  plant  may  thus  be  known.  It 
possesses  but  little  value  of  itself,  its  nutritive  properties  being  slight,  nor  is  it  much  relished  bj 
stock  of  any  kind ;  bat  as  a  pasture  grass,  with  a  large  mixture  of  other  species,  it  is  valuable  for 
iti  early  growth. 

It  is  not  uacommon  in  our  pastures  and  roadsides,  growing  as  if  it  were  indigenous. 

The  aftermath  or  fall  growth  of  this  beautiful  grass  is  said  to  be  richer  in  nutritive  qnalitiet  • 
than  the  growth  of  spring.    Though  it  is  pretty  generally  diffused  over  the  country,  it  is  only  om 
certain  soils  that  it  takes  complete  possession  of  the  surface,  and  forms  the  predominant  grass  in  a 
permanent  turf. 

A  curious  and  beautiful  peculiarity  is  exhibited  in  the  seeds  of  this  grass,  by  which  they  ar* 
^vented  from  germinating  in  wet  weather,  after  approaching  maturity,  and  thus  becoming  abort- 
ive. The  husks  of  the  blossom  adhering  to  the  seed  when  ripe,  and  the  Jointed  awn,  by  its  spiral 
oontortions,  when  alTected  by  the  alternate  moisture  and  dryness  of  the  atmosphere,  act  like  levers 
to  separate  and  lift  it  out  from  the  caljrx,  even  before  the  g^rass  is  bent  or  lodg^,  and  while  the 
•pike  is  still  erect.  If  the  hand  is  moistened,  and  the  seeds  placed  in  it,  they  will  appear  to  mova 
Uke  insects,  from  the  nnctiling  of  the  spiral  twbt  of  the  awns  attached  to  them.  The  seed  weight 
eight  pounds  to  the  bnshel.— FKnl. 
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EENIUGKT  BLUB  QBASS. 

Gbsxh  Mbadow  Grass,  Jmtm  Grass,  Goxxov  Sprar  Grass,  Erhtuokt  Blitr  Grabs,  Bvo. 
(Poa  pratentU), — Lower  florets  connected  at  the  base  by  a  web  of  long^,  silky  filaments,  holding  the 
calyx ;  outer  palea  fire-ribbed,  marginal  ribs  hairy ;  upper  sheath  long^er  than  its  leaf ;  height  from 
•en  to  fifteen  inches ;  root  perennial,  creeping ;  stem  erect,  smooth  and  ronnd ;  leares  linear,  flat, 
acute,  ronghish  on  the  edges  and  inner  surface ;  panicle  diffose,  spreading,  erect.  The  plant  is  of 
a  light-green  color,  the  spikelets  frequently  yariagated  with  brownish  purple.  Litrodnced,  and 
probably  indigenous  to  some  parts  of  the  country.    Flowers  in  June. 

This  is  an  early  grass,  very  common  in  the  soils  of  New  England  and  the  West,  in  pastures 
and  fields,  constituting  a  considerable  portion  of  the  turf.  It  varies  very  much  in  sise  and  ap- 
pearance, according  to  the  soil  on  which  it  grows.  In  Kentucky  it  is  universally  known  bA  B1u» 
Grass,  and  elsewhere  frequently  as  Kentucky  Blue  Grass,  and  still  more  frequently,  in  the  Eastern 
States,  as  June  Grass.  It  has  been  called  by  some,  without  much  reason,  the  most  valuable  of  all 
tiie  grasses  in  our  pastures.  It  comes  into  the  soil  in  some  parts  of  the  country  when  left  to  itself, 
and  grows  luxuriantly  and  is  relished  by  cattle.  '  Its  creeping  root  is  said  by  some  to  impoverisli 
the  soil.  Wherever  it  is  intended  for  hay  it  is  cut  at  the  time  of  flowering,  as,  if  the  seed  is  allowed 
to  ripen,  more  than  a  fourth  part  of  the  crop,  according  to  some,  is  lost.  In  its  earliness  it  is 
equalled  by  some  of  the  other  grasses,  and  in  its  nutritive  constituents  it  is  surpassed,  according 
to  the  recent  and  reliable  investigations  of  Prof.  Way,  by  several  other  species.  After  being  cut 
in  summer  it  starts  up  slowly.  Low  says,  ''It  is  inferior  to  the  rough-stalked  meadow  grass,  and 
it  may  bf  questioned  whether  it  deserves  to  be  reckoned  among  the  superior  pastors  gnssss." 
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It  produces  but  one  flowering^  stem  in  a  year,  while  many  of  the*other  grasses  continue  to  shoot 
up  flower-stalks  and  run  to  seed  throug^h  the  season.  On  this  account  it  is  recommended  highly  for 
lawns,  where  uniformity  is  desired.  The  produce  ordinarily  is  small,  compared  with  other  grasses, 
but  the  herbage  is  fine.  It  grows  well  in  rather  a  dry  soil,  but  will  grow  on  a  variety  of  soils,  from 
the  dryest  knolls  to  a  wet  meadow,  but  does  not  withstand  our  severe  droughts  as  well  as  some  other 
grasses.  Its  reputation  is  higher  in  thi^  country  than  in  England,  where  it  is  denied,  by  many 
farmers,  even  a  place  among  the  gprasses  to  be  recommended  for  cultivation.  It  endures  the  frosts 
of  winter  better  than  many  other  grasses ;  and  in  Kentucky,  where  it  attains  the  highest  perfection 
as  a  pasture  grass,  it  sometimes  continues  luxuriant  through  their  mild  winters. 

June  grass  requires  at  least  two  or  three  years  to  become  well  set,  and  it  does  not  arrive  at  its 
perfection  as  a  pasture  grass  till  the  sward  is  older  than  that ;  and  hence  it  is  not  sulked  to  alter- 
nate husbandry,  or  where  the  land  is  to  remain  in  gprass  only  two  or  three  years,  and  then  be 
ploughed  up. 

In  Kentucky,  tho  best  blue  grass  is  found  in  partially  shaded  pastures.  A  well-known  fanner  of 
that  State,  in  a  communication  to  the  Ohio  Farmer,  says :  <*In  our  climate  and  soil,  it  is  not  only 
the  most  beautiful  of  gnsaes,  but  the  most  valuable  of  crops.  It  is  the  first  deciduous  plant  which 
puts  forth  its  leaves  here ;  ripens  its  seed  about  the  tenth  of  June,  and  then  remains  green,  if  4h9 
summer  is  favorable  in  moisture,  during  the  summer  months,  growing  slowly  till  about  the  last  of 
August,  when  it  takes  a  second  vigorous  growth,  until  the  gpround  is  frosen  by  winter's  cold.  If 
the  summer  is  dry,  it  drys  up  utterly,  and  will  bum  if  set  on  fire ;  but  even  then,  if  the  spring 
growth  has  been  left  upon  the  ground,  is  very  nutritious  to  all  grazing  stock,  and  especially  to  sheep 
and  cattle,  and  all  ruminating  animals.  When  left  to  have  all  its  fall  gprowth,  it  makes  fine  winter 
pasture  for  all  kinds  of  gracing  animals.  Cattle  will  not  seek  it  through  the  snow,  but  sheep, 
mules,  and  horses,  will  paw  off  the  snow  and  g^t  plenty  without  any  other  food.  When  covered 
with  snow,  cattle  require  some  other  feeding ;  otherwise  they  do  well  all  winter  upon  it. 

'It  makes  also  the  best  of  hay.  I  have  used  it  for  that  for  twenty  years.  It  should  be  cut 
just  as  the  seeds  begin  to  ripen,  be  well  spread,  and  protected  from  the  dew  at  night  by  windrowing 
or  cocking ;  the  second  evening  stacked,  with  salt,  or  sheltered  with  salt  also.  When  properly 
cured,  stock  seem  greatly  to  prefer  it  to  all  other  hay.  I  would  not  recommend  it  for  meadow,  es- 
pecially, however,  because  the  yield  is  hardly  eqttal  to  Timothy  and  clover,  and  because  it  is  more 
difficult  to  cut  and  cure." 

The  same  writer  says  :  ''Any  time  in  the  winter,  when  the  snow  is  on  the  ground,  sow  broad- 
,cast  from  three  to  four  quarts  of  clean  aeed  to  the  acre.  With  the  spring  the  seeds  germinate,  and 
jftre  YfiTj  fine  in  the  sprouts,  and  delicate.  No  stock  should  be  allowed  for  the  first  year,  nor  until 
the  grass  seeds  in  June,  for  the  first  time  in  the  second  year.  The  best  plan  is  to  turn  on  your  stock 
when  the  seed  ripens  in  June.  Qraxe  off  the  gprass,  then  allow  the  fall  growth  and  g^rase  all  winter, 
^^aking  cftre  n^ver  te  feed  the  g^rass  closely  at  any  time." 

Anot^  eminent  cattle  breeder,  speaking  of  this  grass,  says,  "Whoever  has  limestone  land  has 
,blue  gprass ;  whqever  has  blue  grass  has  the  basis  of  all  agricultural  prosperity;  and  that  man,  if 
he  have  not  t^e  finest  Worses,  cattle,  and  sheep,  has  no  one  to  blame  but  himself.  Others  in  other 
^qa.|DStanpes,.,may  do  well.    He  can  hardly  avoid  doing  well,  if  he  will  try." — Fiini. 


EEBD  CANARY  GRASS. 

'^««D-  Canary  Grass  {Pkalorii  arundinaeea)  has  a  panicle  very  slightly  branched,  clustered 
•iopiewliat  spreading  when  old,  glumes  wingless,  rudimentary  florets  hairy ;  stem  round,  smooth, 
•erecti^from  two  to  seven  feet  high;  leaves  five  or  six  in  number,  broad  lightish-green,  acute,  harsh, 
lilat^ibbf^d,  central  rib  the  most  prominent,  ronghish  on  both  surfaces,  edges  minutely  toothed ; 
smooth,  striated  sheaths.  Flowers  in  July.  It  g^ows  on  wet  grounds  by  the  sides  of  rivers  and 
.standing  pools.  There  are  about  five  hundred  thousand  grains  or  seeds  of  this  gprass  to  the  pound. 
Jt  may  be  gathered  and  sown  with  winter  grain,  to  be  ploughed  in  as  a  green  manuring. 

A  beautiful  variety  of  this  species  is  the.  Ribbon  or  Striped  Grass  of  the  gardens, 
^familiar  to  every  one.  The  reed  canary  grass  will  bear  cutting  two  or  three  times  in  a  season,  but 
4f  .no tent  early,  the  foliage  is  coarse.  Cattle  are  not  very  fond  of  it  at  any  stage  of  its  growth; 
^ut  if .  cut  early  and  well  cured,  they  will  eat  it  in  the  winter,  if  they  can  g;et  nothing  better. 

^This^ass  is  not  unfreqnently  produced  by  transplanting  the  roots  of  the  striped  gprass  into 
/•ui table. soils.  In  one  instance,  within  xny  knowledge,  it  came  in  and  produced  an  exceedingly 
fheavy  cropK^D>pl7  ^^^^  roots  of  ribbon  grass,  which  had  been  dug  up  from  a  garden  and  throwa , 
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into  a  brook^  to  get  them  out  of  the  way.  Several  other  instances  of  a  similar  nature  hare  also 
come  to  mj  notice.  One  farmer  has  propagated  it  extensively  in  his  wet  meadows  by  forcing  the 
ripe  seed-panicles  into  the  mad  with  his  feet.  As  the  stripe  of  the  ribbon  grass  is  only  accidental, 
dependent  on  location  and  soil,  it  constitutes  only  a  variety  of  the  reed  canary  gprass,  and  loses 
the  stripe  when  transferred  to  a  wet  and  muddy  soil. 

To  ascertain  the  exact  nutritive  qualities  of  this  grass  when  cured  as  hay,  a  careful  analysis 
has  been  made,  at  my  request,  by  Prof.  E.  N.  Horsford,  of  Cambridge,  with  the  following  result : 
Of  water,  the  specimen  contained  10.42  per  cent.;  ash,  5.dl  per  cent.;  nitrogen,  .55  per  cent.;  ni- 
trogenous ingredients,  flesh-forming  principles,  S.53  per  cent.;  woody  fibre,  starch,  gum,  sugar, 
etc,  80.73  per  cent.  It  will  be  seen,  by  reference  to  a  subsequent  page,  containing  analyses,  by 
Prof.  Way,  that  this  grass  is  very  far  inferior  to  many  other  glasses  examined  by  him.  The  pani- 
des  of  this  grass,  if  allowed  to  stand  after  the  time  of  flowering,  beeome  filled  with  ergot,  or  long, 
black  spurs,  issuing  from  between  the  glumes,  and  occupying  the  place  of  grain.  This,  if  there 
were  no  other  reason,  would  be  sufficient  to  determine  that  it  should  be  cut  at  or  before  the  time  of 
flowering.  I  have  never  seen  rye  worse  aflfected  than  my  specimens  of  this  grass  are.  The  eflectt 
«f  this  mysterious  disease  are  well  known.  The  noxious  power  it  exerts  on  the  system  of  animals, 
which  receive  even  a  small  portion  of  it,  is  oftentimes  dreadful,  producing  "^most  horrible  gan* 
gtene,  rotting  of  the  extremities,  internal  tortures,  aud  agonising  death.  It  has  been  known  to 
ilough  and  kill  not  a  few  human  beings,  who  have  accidentally  or  inadvertently  eaten  grain  or 
floor  infected  with  it." 

The  variety  called  striped  grass  (Colorata)  is  exceedingly  hardy,  and  may  be  propagated  t* 
any  extent  by  dividing  and  transplanting  the  roots.  In  moist  soils  it  spreads  rapidly,  and  forms  a 
thick  man  of  fodder,  which  might  be  repeatedly  cat  without  iajxtrj,  though  it  is  of  little  valiu( 

for  feeding  •tock.^JTiinf.  i     r^r^cito 

Digitized  by  VjOOQIC 


230 


MISSOURI  AemOULTURB. 


REDTOP. 


Rbdtop,  Fikbtop,  Burdbn's  Grass,  Herd's  Orass  of  PennsyWama  and  the  Sonthern  Stales 
(AgrotHivulgarit), — Stems  erect,  sleDder,  roand,  smooth  and  polished;  roots  creeping,  panicle  ob- 
long^, leaves  linear,  lig^le  very  short ;  lower  palea  mostly  awnless,  and  three-nerved.  Flowers  la 
July.  In  pastures  and  meadows  very  common— introduced.  The  term  agrottit  was  the  ancient 
Greek  word  for  field,  and  was  applied  to  all  varieties  of  grass  that  grew  there. 

This  valuable  g^ass,  so  common  in  all  our  cultivated  fields,  has  been  an  inhabitant  of  our  soils 
for  more  than  a  century.  It  was  called  English  grass  by  Eliot,  Deane  and  other  early  writers,  and 
by  the  English,  Fine  Bent.  Most  of  the  gp-asses  of  this  genus  are  known  in  England  under  the 
name  of  "Bent  Grass,"  of  which  there  are  many  species. 

Redtop  is  often  sown  with  Timothy  and  common  red  clover,  in  which  case  the  clover  of  course 
soon  disappears,  when  Timothy  follows,  after  which  redtop  usually  takes  its  place,  and,  with 
some  wild  grasses,  forms  a  dose  sward.  In  Pennsylvania,  and  States  further  South,  it  is  univer- 
sally known  as  Herd's  Grass — a  name  applied  in  New  England  and  New  York  to  Timothy  {Phleum 
pratefue)  alone.  It  is  of  somewhat  slow  gprowth,  but  of  good  medium  quality,  suited  to  most  soils, 
though  common  to  all. 

This  grass  is  probably  overrated  by  us.  It  makes  a  profitable  crop  for  spending,  though  not 
so  large  as  that  obtained  from  Timothy.  It  is  a  good  permanent  grass,  standing  our  climate  as 
well  as  any  other,  and  consequently  well  suited  to  our  pastures,  in  which  it  should  be  fed  dose  ; 
for,  if  allowed  to  grow  up  to  seed,  the  cattle  refuse  it;  and  this  seems  to  show  that  it  is  not  so 

much  relished  by  stock  as  some  of  the  other  pasture  glasses.    The  fact  that 
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frtedilj  in  the  fpring^,  is  no  proof  of  its  ezc^llsnce  or  nntriUoos.  qnalities ;  sinct  then  all  gpmsses 
nre  tender  and  foil  of  juice,  and  many  varieties  of  both  prasses  andshmbs  are  readily  eaten,  which, 
at  a  more  advanced  sta^  of  ^owth,  are  refused.        *        * 

This  grass  is  known  by  various  names,  and  is  gjeaUy  modified  by  soil  and  cultivation.  On  a 
moist,  rich  soil  it  grows  larger  than  on  poor,  thin  soil ;  and  not  only  larger,  but  has  a  darker,  pur- 
plish color,  with  a  stem  varying  from  eighteen  inches  to  two  or  two  and  a  half  feet  high  :  while  on 
thin,  poor,  gravelly  soils,  it  seldom  grows  over  twelve  inches,  and  often  not  over  six  inches  high, 
while  it  has  a  lighter  color.  In  the  latter  situation  it  goes  by  the  name  of  Finetop,  and  is  univer- 
sally seen  in  old,  dry  pastures. — Flint, 

John  Stanton  Oould,  of  New  /ork,  who  has  made  the  subject  of  grasses  an  especial  study, 
says  that  redtop  is  one  of  our  most  valuable  glasses,  especially  for  feeding  working  oxen.  It  is 
well  adapted  to  tenacious  clay  soils,  loves  moist  places,  and  will  thrive  on  wet  land  better  than 
most  varieties.  In  regard  to  other  varieties  that  are  called  redtop,  Mr.  Gould  writes  the  follow- 
ing: 

There  are,  in  fact,  many  very  different  varieties  of  grass  which  are  called  by  that  name  (redtop) 
in  different  sections  of  the  country.  Tricutpit  te9leroide$  is  called  redtop,  or  tall  redtop,  in  various 
sections  of  the  country  ;  in  the  mountain  regions  of  Pennsylvania  they  know  no  other  grass  by 
that  name.  In  some  sections  of  the  country  the  name  is  applied  to  Cinna  orundinMcea  ;  in  others 
to  Olyeeria  aquatica}  in  others  to  O.  neroata.  All  over  the  country  AgroiHi  eanitui  is  mixed 
in  with  A.  vulgarii,  and  farmers  do  not  know  the  difference.  It  may  be  readily  distinguished  by  its 
bearing  an  awn  on  the  back  of  the  lower  palea  inserted  a  little  below  the  middle,  whidi  is  at  length 
somewhat  bent.  T.  tetUroidet  may  be  distinguished  by  three  cups  on  the  upper  part  of  the  palea, 
caused  by  an  extension  of  the  ribs  beyond  the  margin,  whereas  the  palea  of  A.  vulgarii  is  without 
nerves  or  ribs.  O.  aquatica  by  its  much  branched,  open  panicle,  and  by  the  strongly  marked  nerves 
on  the  palea.  G.  nerveta  is  distinguished  by  its  fewer  flowering  branches,  its  m'  re  pyramidal  pan- 
icle, and  its  more  prominent  nerves.  Besides  these  we  have  Calamagrottit  Canademis  called  redtop 
in  some  places.  It  is  known  in  other  places  as  Blue  joint,  and  may  be  always  distinguished  by  a 
tuft  of  hairs  at  the  base  of  thepalesB.  From  these  specimens  you  see  that  ag^reat  variety  of  plants 
differing  widely  in  agricultural  value  and  adaptations  are  included  under  the  general  name  of  red- 
top  ;  and  that  statements  made  by  one  man  about  redtop  would  seriously  mislead  another  who  was 
accustomed  to  call  a  widely  different  gprass  by  that  name.  The  moral  of  all  this  is,  let  farmers 
learn  to  distinguish  grasses  by  the  true  botanical  names,  and  they  will  neither  be  misled  them- 
selves nor  mislead  others. 


WHEAr. 

A  lecturs  hy   Hon.  W.  C,  Flagg^   of  Alton^   Illinois^   delivered  at 
the  Illinois  Industrial  Universitj/^  January  14,  1868. 

The  semi-tropical  summer  of  the  Mississippi  Valley  points  to  corn 
as  the  most  natural  and  valuable  grain  that  can  be  grown  within  our 
borders.  But  wheat  from  its  easy  culture,  its  ready  sale  and  its  uni- 
versal and  acceptable  use,  even  upon  soils  and  under  skies  not  at  all 
propitious  to  its  growth  is  second  only  in  importance.  We  even  find 
wheat  grown  where  corn  is  the  more  profitable  crop;  something 
which  I  can  only  account  for  on  the  supposition  that  the  quick  returns 
of  the  wheat  crop  are  an  irresistible  temptation  to  the  thriftless 
farmer. 
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In  Southern  Illinois,  I  find  upon  fair  calculation  that  the  cost  and 
value  of  an  acre  of  good  corn  and  wheat,  are  about  as  follows: 


Plowing.. .. 
HuTowing;.. 
Laying  off.. 

Planting 

Seed 

Tending 

Gathering .. 

Catting 

Binding 

stacking... 

Shelling 

Threshing .. 
Hauling..... 


Total 

Product  estimated.... 
Price 

Gross  yalue  per  acre., 
yet  value  per  acre 


Com. 

Wheat 

$1  50 

$2  00 

20 

20 

20 

...••• 

26 

20 

25 

2  50 

80 

...... 

2  50 

...... 

1  00 

.... 

1  25 

1  10 

2  40 

....•• 

240 

1  80 

60 

$9  90 

$11  25 

60  bushels. 

20  bushels. 

75ct8. 

$2  00 

$45  00 

$10  00 

$35  10 

$28  75 

This  makes  an  excess  of  f6  35  per  acre  in  favor  of  corn,  sup- 
posing it  is  shelled  and  sold  in  the  market.  Fed  on  the  farm,  it  could  of 
course,  be  made  much  more  profitable.  In  that  case,  profits  from  feed- 
ing could  be  added  and  the  manure  of  the  stock  to  which  it  was  fed 
would  go  to  enrich  the  land  and  prevent  the  exhaustion  of  the  soil. 

In  face  of  such  facts  as  the  above,  I  believe,  that  in  certain 
counties  of  our  State,  wheat  growing  has  steadily  increased,  while 
corn,  barely  holds  its  own.  In  Jersey,  St  Clair,  Monroe,  Randolph 
and  Clinton  counties,  lying  near  St.  Louis,  the  acreage  of  wheat  ac- 
cording to  the  Auditor's  report  just  rendered,  exceeds  that  of  corn. 
In  Monroe  county,  three  acr^s  of  wheat  are  grown  to  one  of  corn.  St 
Clair,  has  nearly  two  acres  of  wheat  to  one  of  com,  and  Jersey  about 
three  to  two.  Other  counties  are  following  in  their  wake,  and  even 
in  Boone  and  McHenry,  on  the  north  line  of  the  State,  give  more 
spring  wheat  than  corn.  No  cattle  worth  mentioning  are  kept  on 
these  wheat  farms.  The  straw  is  burned  in  the  field  and  the  only  re- 
turn, if  we  may  call  it  such,  made  to  the  soil  is  generally  a  clover 
crop  turned  under,  and  in  a  few  instances,  a  scanty  manuring  from 
the  stables  of  the  horses  kept  to  plough  the  land.    In  some  cases  no 
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com  is  grown  on  the  farm,  but  is  purchased  with  the  proceeds  of  the 
wheat  crops. 

The  wheat  grower  therefore  must  look  about  him,  and  seek  bet- 
ter methods,  or  he  will  rightfully  be  accused  of  bad  economy.  He 
may  hardly  be  able  to  show  that  even  with  the  best  management  he 
can  make  wheat  replace  com  in  profit,  in  the  State  of  Illinois ;  but  as 
part  of  a  rotation, — as  one  of  a  succession  of  crops  to  fill  the  yeur 
with  labor  and  harvests,  he  may  be  able  to  show  that  it  has  a  fitting 
^lace  and  a  profitable  use ;  whilst  its  excellence  as  a  bread  stuff 
renders  it  almost  indispensable. 

Premising  thus  much  by  way  of  protest  against  the  terrible 
waste  of  agricultural  wealth  now  going  on  all  over  the  West,  by 
grooving  and  exporting  this  valuable  grain,  and  robbing  posterity 
without  real  benefit  to  even  our  own  generation.  I  will  undertake  to 
say,  in  the  want  of  a  fit  person,  a  few  words  on  wheat  growing. 

In  Illinois,  according  to  the  State  Auditor's  last  report,  we  had 
in  1867,  2,083,189  acres  in  wheat  against  4,725,386  acres  in  corn.  Of 
this  two  millions  of  acres,  probably  somewhere  about  half,  was  win- 
ter wheat  mostly  grown  in  the  Southern  part  of  the  State,  and  theotheir 
part  spring  wheat,  generally  grown  in  the  Northern  portion.  The 
spring  wheat  seems  best  suited  to  the  cooler  springs  of  the  Northern 
portion,  although  I  have  known  instances  of  thirty  bushels  to  the 
acre  as  far  south  as  Alton.  The  winter  wheat  owing  to  the  snowless 
winters  on  our  plains  and  the  looser  character  of  the  black  soils  is 
more  easily  winter  killed  in  the  Central  and  Northern  part  of  the 
State,  and  is  limited  to  the  white  soils  of  Southern  Illinois  for  its  most 
fitting  place  and  successful  growth. 

The  best  soil  for  winter  wheat,  so  far  as  I  have  observed,  are  the 
white  oak  ridges  along  the  Mississippi  bluff.  The  crop  is  there  quite 
certain  and  the  quality  of  the  grain  and  the  flour  made  of  it  quite 
superior.  The  poorest  soils  for  wheat  are  the  wet  and  rich  prairie 
lands  of  the  creek  and  river  bottoms.  I  suppose  the  wheat  of  Jersey, 
Madison,  St.  Clair,  Monroe  and  Kandolph  counties,  is  about  the  best 
in  the  State ;  and  is,  no  doubt,  one  reason  of  the  crop  having  been  so 
excessively  grown  in  that  part  of  the  State.  The  hot  climate  of  the 
Southern  part  of  the  State,  while  I  think  it  reduces  the  average  yield 
per  acre,  probably  has  an  effect  similar  to  that  of  Southern  Europe  in 
producing  a  harder  wheat,  containing  more  gluten  and  producing  a 
finer  quality  of  flour. 

The  best  rotation  of  crops  in  which  wheat  makes  a  part  of  the 
course,  is,  I  think,  the  following,  commencing  with  corn  on  sward : 

1st  year,  corn. 

2d  year,  corn. 

3d  year,  oats,  barley  or  other  spring  crops. 

4th  year,  wheat. 

6th  to  7th  year,  grass,  as  meadow. 

8th  to  10th  year,  grass,  as  pasture.  ^         I 
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Thus  for  every  year  we  have  for  every  acre  of  wheat  two  of  com, 
one  of  oats,  or  other  spring  crop,  three  of  meadow,  and  three  of  pas- 
tare.  I  am  not  prepared  to  say  that  this  is  the  best  possible  rotation, 
but  I  think  it  is  a  good  one,  especially  in  its  proportions  of  grass  and 
grain. 

Wheat,  therefore,  succeeds  oats  or  other  spring  crop.  It  is  a  good 
cuccession  to  clover  plowed  under,  and  probably  also  to  ordinary 
sward  when  pretty  well  rotted;  but  as  a  matter  of  convenience  I  pre- 
fer the  above  rotation,  and  let  the  stronger  and  ranker  condition  of 
green  or  other  manures  spend  its  first  force  on  corn,  while  the  wheat 
draws  more  from  the  better  decomposed  material  and  the  original 
elements  of  the  soiL 

The  stubble  of  oats  should  be  turned  under  as  soon  as  possible 
after  cutting,  in  our  climate,  to  a  greater  or  less  depth,  which  should 
vary  according  to  the  fertility  of  the  soiJ,  and  the  weight  of  stubble. 
The  poorer  the  soil  the  deeper  it  should  be  broken  up.  The  practice 
varies,  between  breakinir  up  once  in  this  manner  and  running  a  culti- 
vator or  harrow  over  the  surface  occasionally  to  keep  down  weeds  un- 
til sowing  time,  and  ploughing  a  second  time  just  before  seeding.  All 
agree,  however,  in  saying  that  the  ground  should  be  finely  pulverized 
first,  and  then  well  packed  together  by  rolling,  or  some  other  treat- 
ment, so  that  when  the  drill  is  brought  into  requisition,  it  may  find  a 
hard,  firm,  fine  soil  to  receive  its  flukes. 

I  say  the  drill  because  all  our  experience  in  Southern  Illinois,  so 
far  as  I  know,  is  strongly  in  favor  of  drilling  in  preference  to  sowing 
wheat  The  drill  saves  seed,  deposits  it  at  pretty  uniform  depth,  and 
leaves  the  plant  sheltered  in  a  shallow  furrow  by  the  adjacent  ridges, 
whence  the  disintegration  of  winter's  frost  and  thaws  covers  the  roots 
instead  of  laying  them  bare.  In  the  Michigan  woods,  where  snow 
lies  throughout  the  winter,  I  find  drills  in  less  universal  favor. 

Why  wheat  succeeds  best  when  drilled  in  a  hard  soil,  is,  I  take  it,' 
from  the  fact  that  such  a  soil  heaves  less  readily,  and  does  not  admit 
frost  to  the  roots  so  easily.  This  probably  is  one  reason  also  of  the 
superior  success  of  winter  wheat  in  the  silty  soils  of  Southern  Illinois. 
The  soil  is  there  finely  comminuted  and  comparatively  free  from  veg- 
etable matter,  whilst  here  it  is  coarser,  more  friable  and  loose. 

Owing  to  the  ravages  of  the  fly  farmers  with  us  are  now  practic. 
ing  later  sowing  than  formerly.  In  avoiding  this  evil,  however,  it  is  a 
question  whether  we  do  not  fall  upon  a  greater.  This  late  sowing 
necessitates  the  sowing  of  early  ripening  varieties,  which  are  not  the 
most  productive,  endangers  the  plant  in  winter  from  insufficient  root- 
ing, and  delays  ripening  in  summer,  with  consequent  danger  from 
heat  and  rust  The  past  season  extreme  heat  by  its  direct  action  very 
materially  lessened  the  yield  per  acre  in  our  part  of  the  State.  But 
the  rust  is  the  disease  most  dreaded  by  our  cultivators.  This  may  be 
regarded  as  the  result  of  extremes  of  heat  and  cold,  drought  and 
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moistare,  whereby  the  vitality  of  the  plant  is  lowered,  and  its  tissues 
raptured,  and  made  the  prey  of  fungoid  growths. 

The  culture  of  wheat  has  been  rarely  attempted  in  this  country, 
although  Jethro  Tull  and  his  Horse  Hoe  Husbandry  were  introduced 
by  William  Oobbett  to  American  farmers  over  half  a  century  ago. 
One  gentleman  who  is  present  with  us  to-day,  and  who  will,  I  hope, 
give  his  experience  in  the  discussion,  has  told  me  that  he  fears  spring 
cultivation  because  it  increases  the  plant  growth  and  delays  too  much 
the  period  of  ripening,  and  endangers  rust  Others,  however,  claim 
that  harrowing  in  spring  has  been  attended  with  a  great  in- 
crease of  crop ;  and  the  drill  itself  suggests  a  use  of  that  or  a  similar 
instrument  to  cultivate  the  ground  between  the  rows  of  wheat 

This  danger  of  late  ripening,  resulting  from  late  sowing  and 
spring  cultivation,  suggests  renewed  attention  to  the  subject  of  early 
sowing.  It  ought,  if  possible,  to  be  effected;  and  1  trust  Dr.  Walsh 
and  his  co-laborers  may  sometime  help  us  to  it  Failing  in  that  we 
need  to  know  more  of  those  fungoid  growths  attending  rust,  potato 
rot,  and  the  many  diseases  so  fatal  to  the  farmer  and  fruit  grower; 
Here  we  feel  the  necessity  of  a  State  Botanist,  and  Botanical  ISurvey, 
which  shall,  among  other  things,  develop  and  make  understood  the 
various  rots,  rusts  and  mildews  resulting  from  the  changes  of  our  va- 
riable climate. 

The  time  of  cutting  wheat  is  a  point  upon  which  1  have  little  per- 
sonal knowledge,  but  which  is  a  matter  of  great  importance.  It  is  a 
very  common  opinion  that  early  cutting  produces  a  plumper  grain,  a 
larger  product,  and  a  better  flour.  This  opinion,  however,  is  probably 
not  correct,  or  at  least  only  in  part  During  the  past  very  hot  and 
dry  harvest,  early  cutting  was  one  case  that  came  under  my  observa- 
tion attended  by  absolute  injury. 

The  methods  of  cutting,  within  the  memory  of  many  who  hear 
.  me,  have  wonderfully  changed  and  improved.  First  came  the  sickle. 
Not  much  before  1830  the  grain  cradle  came  into  use  in  our  State,  ten 
or  fifteen  years  later  came  the  reapers  and  harvesters,  the  clash  of 
whose  shuttle-moving  sickle  bars  are  now  heard  upon  all  our  broad 
prairies.  These,  like  the  "might  night''  of  Euripides  brought  compara- 
tive "repose  to  over-burdened  men,"  but  gave  a  new  and  probably 
excessive  impulse  to  the  growing  of  small  grains. 

Of  reapers  I  have  used  only  Hussy's,  a  heavy  implement  only  en- 
durable when  we  had  no  better,  and  John  H.  Manny's,  which  I  liked 
well.  But  I  learn  from  others  that  Marsh's  harvester  and  reaper, 
which  carrys  two  men  upon  it,  who  do  the  binding,  is  in  many  places 
doing  excellently  well.  There  are,  however,  a  large  class  of  reapers, 
all  doing  good  work,  and  varying  only  in  unimportant  details,  among 
which  there  is  little  choice. 

Harvesters  or  Headers,  so  far  as  I  have  observed,  I  have  no  ex- 
perience, are  generally  objectionable.  First,  because  of  the  risk  of 
waiting  until  the  grain  is  dead  ripe,  resulting  often  in  great  loss  from 
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Btormg,  and  the  **8hattering"  of  the  grain  and,  secondly,  from  the  dif- 
ficulty of  properly  stacking  and  saving  the  grain  in  the  present  want 
of  proper  buildings. 

The  best  method  of  taking  care  of  the  grain  before  threshing,  un- 
less threshing  is  done  in  the  field — and  this  is  a  very  wasteful  pro- 
cess— ^is  in  my  opinion  putting  it  into  open  barns,  thus  securing  good 
ventilation,  and  avoiding  the  common  evil  of  waste  from  bad  stacking 
and  heavy  rains.  In  England,  with  a  very  humid  atmosphere,  and 
DO  violent  rains,  stacking  is  preferred  as  keeping  the  grain  in  bet- 
ter condition,  and  stacking  and  thatching  of  stacks  is  there  done  with 
great  thoroughness.  In  our  usually  dry  climate  wheat  can  remain  in 
barns  uninjured,  whilst  occasional  violent  rains  will  penetrate  almost 
any  stack.  By  housing  wheat  early,  moreover,  we  get  a  clean  straw, 
which  can  be  very  advantageously  used  in  farm  economy,  as  feed  lit- 
ter, etc. 

Threshing  grain  is  the  least  satisfactory  of  our  improved  processes. 
The  old  days  of  the  flail,  and  tramping  out  with  horses,  are  almost 
preferable  to  the  present  state  of  things.  Threshing  the  present  year 
in  seven  places  in  my  neighborhood  has  cost  from  18  to  25  cents  per 
bushel  or  from  one-third  to  one  half  of  the  entire  cost  of  production, 
which  is  50  to  60  cents  per  bushel.  A  man  with  a  flail  could  do  as 
well  as  that,  and  probably  more  cheaply  and  better. 


EARLY  ROSE. 
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POTATOES. 
A  lecture  delivered  ly  Jonathan  Perianth  Superintendent  Practical 

Agriculture^  Illinois  Industrial  University^  delivered  January 

UtA,  1868. 

The  Potato,  miscalled  Irish,  and  botanioally  known  by  the  name 
of  Solanum  tuberosum^  or  Tuberous-rooted  Nightshade,  is  said  to  be 
fonnd  growing  indigenous  from  Carolina,  in  the  United  States,  to  Peru 
in  South  America.  It  belongs  to  the  vegetable  order  Solanacea. 
Among  the  edibles  in  this  order  of  plants,  are  the  Tomato,  Potato, 
Egg  Plant,  Pepper,  the  Ground  Cherry,  and  that  plant,  ol  doubtful 
utility.  Tobacco.  As  a  food  producing  plant  among  civilized  nations, 
the  potato  ranks  second  in  importance ;  has  added  millions  to  the  hu- 
man race,  and  has  averted  those  famines  which  formerly  swept  over 
Europe,  occasioned  from  a  partial  or  total  failure  of  the  grain  crops. 
An  entire  destruction  of  the  potato  crop,  as  was  some  years  feared, 
would  bring  gaunt  famine  and  death  among  the  poor  throughout  the 
civilized  world.  It  may  be  well,  therefore,  to  consider  the  history 
and  diseases  of  this  esculent,  containing,  as  it  does,  so  many  elements 
conducive  to  human  health,  whose  increased  or  diminished  product- 
iveness carries  with  it  so  much  of  weal  or  woe  to  the  human  family. 

The  natural  history  of  the  potato  leaves  us  in  some  doubt  as  to 
its  original  nativity.  It  was  carried  to  England,  in  1565,  by  Sir  John 
Wamkins,  from  Santa  Fe  de  Bogota,  where  it  is  found  growing  wild, 
at  an  elevation  of  from  8,000  to  13,000  feet  above  the  ocean,  in  ele- 
vated valleys  surrounded  by  high  mountains,  and  above  the  range  of 
Indian  corn.  The  climate  is  dry  and  cool,  and  being  near  the  equator 
is  not  subject  to  great  extremes  of  heat  and  cold.  An  attention  to 
this  fact  will  be  of  advantage  to  cultivators  of  this  crop,  in  climates 
not  so  well  suited  to  it.  It  is  said  to  have  been  known,  at  that  early 
day,  in  various  parts  of  North  America,  and  after  its  introduction  into 
England,  from  Virginia,  by  Sir  Walter  Raleigh,  in  1586,  it  began  to 
attract  more  and  more  notice,  until,  at  this  day,  the  potato,  as  one  oi 
the  root  crops,  and  maize  among  cereals,  have  been  among  the  most 
valuable  food  producing  plants  ever  bestowed  upon  man.  From  a 
history  of  the  potato,  by  Bonjean,  published  in  1S36,  and  translated 
by  Henry  Meigs,  we  find  the  following:  That  it  came,  originally, Irom 
the  intertropical  parts  of  the  American  continent;  that  it  grows  spon- 
taneously from  Carolina  to  Valparaiso,  in  Chili. 

The  celebrated  Joseph  Pavon,  one  of  the  authors  of  the  Peruvian 
Flora,  found  it  growing  wild  in  the  vicinity  of  Lima,  Peru^  where  the 
Indians  cultivated  it  abundantly  for  their  subsistence.  Lopez  de  To- 
mera,  a  Spanish  priest,  in  his  general  history  of  the  Indies,  published 
in  1553,  mentions  the  PapaSy  the  name  by  which  it  was  known  to  the 
Indians.  Joseph  Acosta  says  that  the  Peruvians  employed  it  in 
lieu  of  bread  roots,  which  they  called  Chunno^  or  they  ate  them  fresh 
and  boiled. 

Before  its  introduction  into  England,  it  had  already  been  very  ex- 
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tensively  diffused  throughout  the  south  of  Europe.  The  botanut, 
Charles  L'Ecluses  (Clusius),  about  the  year  1588,  is  said  to  have  been 
the  first  European  writer  who  mentions  the  potato.  In  1631  he  pub* 
lished  a  description  of  the  root,  and  says  that  it  was  then  so  common 
in  some  parts  of  Italy  that  it  was  eaten  by  men  and  fed  to  hogs.  He 
doubts  whether  it  was  known  to  ancients;  thinks  that  it  may  have 
been  the  Arachidna  of  Theophrastus.  Cortusus,  another  botanist,  sup- 
poses that  it  was  the  Pycnocoma  of  Dioscorides.  In  1590,  Gaspard 
Bonhin  received  from  Scholtz  a  colored  drawing  of  the  potato,  and 
recognized  it  as  a  Solanum.  Mathiola  afterwards  described  it  in  his 
commentaries  upon  Dioscorides. 

It  was  in  Italy  that  potatoes  were  first  cultivated  to  any  extent, 
and  from  thence  it  began  to  be  spread  over  Europe,  about  the  year 
1550.  The  Italians  called  them  Tartofibli,  or  ground  huffles,  and  from 
this  is  said  to  have  come  the  German  name  KartoflBie.  Parmentier,  in 
1783,  succeeded  in  introducing  the  potato  into  general  cultivation  in 
France,  and  spent  much  lime  and  research  in  demonstrating,  by  chemi- 
cal experiments,  that  the  potato  was  both  a  healthful  and  nutritious 
food.  The  following  is  a  summing  up  of  an  analysis  of  the  potato,  by 
the  author  first  quoted,  Bonjean : 

Starch,  peculiar  animal  matter,  bitter  aromatic  resin.  Parenchyma 
(fibrous  matter),  Solanin,  Asparagine,  colored  Albumen,  a  sugar  prin- 
ciple, a  gum  principle,  citrate  ot  lime,  citrate  of  potash,  phosphate  of 
potash,  phosphate  of  lime,  free  citric  acid,  Silica,  Alumine,  Magnesia, 
Manganese,  oxide  of  iron,  lode,  Brome  and  water  of  vegetation. 

An  analysis  of  the  Mercer  potato,  conducted  by  Chas.  T.  Jackson, 
M.  D.,  of  Boston,  Mass.,  gives  in  100  parts,  by  weight: 

Water 76.80  per  cent. 

starch 12.54      " 

CeUulose  8.62      " 

other  matters,  not  leparated 8.04      <' 

100.00 

In  an  analysis  of  the  ash  of  the  potato,  according  to  Professor 
Norton,  it  contains : 

Carbonic  acid 10.04  per  cent. 

Sulphuric  acid 7.01  " 

Phosphoric  acid 11.03  ** 

Chlorine 2.07  " 

Lime 1.08  " 

Magnesia 604  " 

Potash 61.06  " 

Soda trace. 

SiUcia 8.06  ** 

Iron 0.05  " 

Charcoal  in  ash,  and  loss » 0.07  ^* 

100.00 

After  its  introduction  into  England,  by  Sir  Walter  Raleigh,  it  was 
cultivated  in  Ireland  in  1610,  in  Alsace  in  1720,  in  Scotland  in  1728,  in 
Switzerland  in  1730.    Since  this  time  its  cultivation  has  been  extended 
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to  every  civilized  country  and  many  barbarous  ones, from  the  equator 
to  the  64th  parallel  of  north  latitude,  has  added  millions  to  the  pop- 
ulation of  the  earth,  and  has  rendered  almost  unknown  those  famines 
which  so  often  desolated  the  civilized  world.  Indeed,  it  has  been  said 
that  if  the  sanguinary  wars  of  the  French  revolution  had  occurred 
belore  the  introduction  of  the  potato,  that  Europe  would  have  been 
decimated  by  famine. 

How  thankful  then  ought  we  to  be,  even  in  this  day  of  de- 
generate potatoes,  that  they  are  left  us  at  all,  and  how  well  spent 
would  be  the  life  of  that  man  who  could  restore  to  us  the  potato  in  its 
original  vigor  and  productiveness. 

Very  many  theories  have  been,  from  time  to  time,  promulgated 
relating  to  the  deterioration  of  the  potato,  principal  among  which  are 
degeneration,  or  a  wearing  out  of  its  vital  forces,  which  nature  herself 
has  disproved,  by  recuperating,  in  a  measure,  this  valuable  esculent. 

Another  theory  is  that  the  disease  is  produced  by  excessive  culti- 
vation and  high  manuring,  thereby  inducing  an  extremely  succulent 
and  watery  growth,  and  consequently  a  greater  liability  to  be  aflFected 
by  atmospheric  and  other  changes,  which  are  consequently  taking 
place.  That  it  is  due  to  this  cause,  measurably,  is  patent  to  my  mind, 
from  the  fact  that  the  potato,  when  given  its  normal  condition,  i.  e.  a 
cool  and  equable  temperature,  allowing  it  to  make  its  growth  without 
subjecting  it  to  violent  atmospheric  changes,  it  uniformly  produces 
fair  crops,  as  for  instance :  if  we  plant  early  York,  Sebeg  or  Goodrich 
in  this  latitude,  in  March,  upon  new  or  fibrous  soil,  however  well 
manured,  we  may  confidently  expect  to  harvest  a  good  crop  about  the 
first  of  August ;  and  also  if  we  plant  in  June,  we  may  expect  to  gather 
a  crop  in  September  or  October,  if  the  season  is  proper,  that  is,  not 
wet  and  hot.  These  are  conditions  that  are  not  suitable  to  a  healthful 
growth  of  the  potato.  In  fact,  a  season  that  produces  good  wheat  is 
apt  to  produce  ^ood  potatoes,  but  a  season  that  is  subjected  to  violent 
extremes  of  heat  and  cold,  especially  upon  highly  manured  soils,  is 
sure  to  deteriorate  and  reduce  the  potato  crop. 

The  present  season,  for  instance,  was  noted  for  an  excessively  hot 
and  dry  June  and  July;  now,  if  these  months  had  been  alternated 
with  wet  and  cold,  as  well  as  heat,  it  would  have  followed  that  the  po- 
tato crop,  both  early  and  late,  would  have  been  totally  destroyed,  but 
the  early  crop  having  covered  the  ground  with  their  vines  before  the 
extreme  drouth  set  in,  they  were  enabled  to  mature  a  fair  crop. 
Those,  planted  later  succumbed  to  the  drouth,  while  those  planted 
late  in  June  grew  slowly  until  the  fall  rains  set  in,  and  then  perfected 
a  reasonable  crop. 

Now,  the  effect  of  high  cultivation,  and  strong  and  especially 
green  manures,  is  such  as  to  induce  an  extremely  succulent  growth 
of  vines,  and  while  in  this  condition,  if  such  weather  occurs  as  would 
cause  rust  in  the  wheat  plant  or  rot  in  fruit,  the  cells  being  gorged 
with  sap,  are  ruptured,  and  decomposition  taking  place,  it  is  immedi- 
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ately  seized  npon  by  microscopic  fungi,  and  unless  seasonable  weather 
succeed,  the  poisonous  matter  is  communicated  to  every  part  of  the 
plant,  and  a  total  destruction  of  the  plant  ensues.  That  it  is  due  to 
atmospheric  causes,  in  a  great  measure,  there  is  no  doubt,  and  it  is 
also  as  true  that  a  hot  murky  atmosphere  is  the  superinducing  cause. 

Indeed,  the  disease  has  not  been  confined  exclusively  to  the  potato, 
for,  about  the  same  time,  we  have  accounts  of  similarly  affected  bulbs 
and  roots,  as  tulips,  hyacinths,  the  sweet  potato,  various  vegetables 
and  fruits,  as  tomatoes,  the  yam,  the  cocoa,  apples,  peaches,  pears  and 
other  fruits.  That  it  is  due  to  engorgement  or  something  analagous, 
1  believe,  the  rupture  of  the  plant  cells,  presenting  a  proper  nidus  for 
microscopic  insects  and  fungi,  the  vitality  of  the  plant  is  more 
and  more  impaired,  until  finally,  as  in  the  case  of  annuals,  they 
are  completely  destroyed;  but  perennials  may  linger  from  year  to 
year  until  they  finally  succumb,  or,  during  more  favorable  seasons, 
eventually  recover.  This  is  a  principal  reason  that  we  find  certain 
plants  growing  within  certain  isothermal  lines,  or  where  the  tempera- 
ture is  natural  to  them,  and  it  is  not  strange  that  the  potato,  requiring 
as  it  does  such  peculiar  conditions  for  its  normal '  development,  being 
transplanted  to  such  a  variety  of  climates,  should  become  diseased, 
and  the  seeds  of  that  disease  be  carried,  perhaps,  to  every  country 
where  it  is  cultivated.  It  is  to  be  hoped  that  the  examinations  now 
being  made,  relating  to  microscopic  fungi,  under  the  auspices  of  our 
State  Horticultural  Society,  and  also  by  scientific  individuals,  may 
ultimately  lead  us  to  the  point  from  which  we  may  more  satisfactorily 
account  not  only  for  this,  but  other  mysteries  connected  with  plan 
life. 

Under  the  influence  of  heat,  organized  bodies  expand.  So 
do  some  at  least,  under  the  action  of  cold,  taking  32*^  Farenheit  as  the 
initial  point;  under  the  influence  of  electricity,  however,  some  are  re- 
solved into  their  component  parts ;  under  the  action  of  heat  and  mois- 
ture, the  circulation  of  plants  becomes  active,  and  under  that  of  light, 
plants,  through  their  leaves  and  otherwise,  form  their  organized 
structures,  from  organic  and  inorganic  materials.  All  material  sub- 
stances exist,  either  as  solid,  liquid,  or  gaseous.  Chemistry  teaches 
us  that  all  substances  consist  of  atoms.  We  know  how  inappreci- 
able the  spores  of  microscopic  fungi  are,  that  under  a  power  of  500 
diameters,  some  are  so  infinitely  minute,  that  they  are  scarcely  per- 
ceptible, and  yet  they  are  composed  of  atoms^  a  single  one  of  millions. 
Perhaps  there  exist  animalcula,  so  small  that  it  would  take  many 
millions  aggregated  together,  to  become  visible  to  the  natural  eye  of 
man,  now  since  atoms,  massed  from  everything  with  which  we  are 
acquainted,  their  arrangement  implies  contact,  and  who  shall  say,  that 
the  attraction  and  repulsion  of  these  atomic  bodies,  may  not  produce 
disorganization,  decay  and  death. 

Atoms  however,  remain  unaltered.    They  are  unchangeable  and 
indestructible.     But  organized  substances  are  destroyed  or  changed, 
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according  to  the  arrangement  of  their  component  atoms,  and  herein,  a 
field  for  the  chemist  lies.  In  determining  the  true  condition  of  mat- 
ter in  the  healthful  plant,  and  the  variable  modifications  produced  by 
abnormal  agencies,  not  in  the  abstract,  but  as  by  means  of  external 
and  internal  influence,  as  for  instance,  in  what  manner  the  normal 
condition  of  plants  are  changed  by  various  agents,  since  all  matter  is» 
made  up  of  proximate  atoms.  So  do  the  various  combinations  of  alams^ 
produce  and  reproduce  everything  visible  and  invisible.  The  air  wo 
breathe,  the  forest,  the  microscopic  animalcula,  or  the  prize  ox  swell- 
ing with  fatness,  and  so  does  an  abnormal  arrangement  of  these 
atoms  produce  disease,  decay  and  death ;  not  by  degeneration,  hut 
from  disorganization.  And  the  student  in  vegetable  physiology,  who 
solves  the  problem  relating  to  the  derangement  of  vegetable  organ- 
isms, and  the  means  of  prevention,  even  proximately,  will  deserve  as 
well  of  his  fellows,  as  the  savior  of  a  nation.  In  the  meantime,  we 
must  use  such  means  as  we  already  can  compass. 

I  have  already  stated  that  the  potato  required  a  cool  equable  cli- 
mate. Michigan  and  Wisconsin  are  celebrated  for  their  fine  crops  of 
potatoes,  so  are  Maine  and  Nova  Scotia.  Now  it  is  known,  that  the- 
climate  of  Michigan,  nearly  surrounded  as  it  is  by  extremely  deep 
water,  and  protected  beside  by  dense  forests,  has  a  comparatively 
equal  climate,  it  is  warmer  in  winter  and  cooler  in  summer,  not  sub- 
ject  to  so  violent  alternations  of  heat  and  cold,  as  are  the  more  open 
countries  in  the  same  latitude  lying  west  of  Lake  Michigan.  In  fact 
the  delicate  Carter  potato  is  successfully  grown  on  the  eastern  shore 
of  Lake  Michigan,  200  miles  north  of  Chicago^  upon  the  clearings  of 
the  dense  forests,  for  the  reason,  that  their  summers  although  short,. 
are  marked  by  a  steady  degree  of  heat  and  ipoisture,  suflS.cient  to  ma- 
ture the  crop;  so  of  Maine  and  Nova  Scotia. 

Wisconsin  is  subject  to  greater  atmospheric  variations,  lies  nearer 
the  great  treeless  prairies,  but  is  at  the  sanae  time,  sufficiently  pro- 
tected to  be  exempt  from  the  more  violent  extremes. 

Indian  Corn,  requires  a  much  greater  average  heat  to  mature  its 
crop  than  the  potato,  but  at  the  same  time,  it  will  stand  greater  ex- 
tremes of  heat  and  cold.  The  least  frost  blackens  the  potato  vine, 
but  the  corn  simply  turns  yellow,  subsequently  recovers,  and  under 
favorable  conditions  as  to  moisture  and  heat,  matures  its  crop. 

Let  us  look  for  a  moment  at  the  theory  of  degeneration  as  pro- 
ducing the  potato  rot.  It  is  essentially  this,  that  reproduction,  by 
extension  as  by  layering,  by  cuttings  and  by  eyes,  tends  to  so  impov- 
erish the  vital  energy  of  the  plant,  from  generation  to  generation, 
that  it  continually  becomes  more  and  more  weakened,  until  finally  it 
dies.  Now,  plants  as  well  as  animals,  may  be  called  both  viviporous 
and  oviporous,  not  scientifically,  but,  if  I  may  be  allowed  the  word, 
as  a  condensed  illustration,  and  some  plants,  as  the  potato,  dahlia,  ar- 
tichoke, etc.,  are  both  oviporous  and  viviporous.  Oviporous  as  repro- 
A  R— 16 
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ducing  themselves  from  seeds  or  ovules,  and  viviporous,  reproducing 
themselves  by  tubers,  or  offsets  or  buds.  Now,  the  seed,  in  order  to  re- 
produce the  living  organism,  must  first  undergo  certain  changes,  must 
be  placed  in  its  nest  and  be  hatched,  but  in  reproduction  fVom  the 
bud,  it  is  fed  by  the  sap  itself  until  it  has  put  forth  its  roots  and  leaves 
and  is  enabled  to  draw  from  the  earth  its  proper  nourishment  It 
fieems  to  be  a  law  of  nature  that  the  more  we  refine  either  the  animal 
or  plant,  the  more  susceptible  it  becomes  to  climatic  and  other 
'Changes ;  that  the  more  we  refine,  the  more  delicate  becomes  the 
tissue;  that  the  higher  we  feed,  the  more  liable  are  we  to  engorge, 
and  with  engorgement  comes  rupture,  disease  and  death.  We  have 
forced  the  potato,  by  high  feeding  and  extreme  culture,  into  excessive 
growth.  Under  certain  atmospheric  or  other  conditions  engorgement 
ensues,  the  cellular  tissue  is  ruptured,  the  vitiated  sap  decomposes, 
fungi  attacks  it,  and  unless  assisted  by'other  conditions,  favorable  to 
the  normal  condition  of  the  plant,  finally  ends  in  its  complete  destruc- 
tion, or  partial  disorganization,  leaves  it  in  so  feeble  a  condition  that 
it  is  not  able  to  fully  elaborate  its  starch,  and  instead  of  the  dry, 
mealy  potato,  we  have  the  soggy,  waxy  and  watery  one.  It  is  no  ar- 
gument, for  it  is  only  a  theory,  against  the  theory  that  reproduction 
from  seed  does  not  bring  it  back  to  a  healthful  condition,  for  the  seed 
being  but  a  minute  part  of  the  whole  plant,  may  necessarily  be  dis- 
eased from  the  parent,  and  might,  perhaps,  continue  so  for  genera- 
tions until  it  wears  on t^  just  as  fever  and  ague  wears  out  upon  the 
human  patient.  But  under  fortuitous  circumstances,  it  may  at  last 
regain  its  original  health  and  vigor.  That  it  has  not  done  so  yet,  is 
apparent  from  the  fact  that  to-day  there  is  not  in  the  United  States  a 
potato  that  combines  the  good  qualities  of  the  Mercer  potato  for  an 
early  variety,  or  for  a  late  variety,  the  pink  eye  of  30  years  ago. 

Horticulturists  recollect  the  consternation  that  was  created  by 
disease  and  death  in  the  apple  orchards  of  Southern  Illinois  a  few 
years  since.  It  was  laid  to  a  variety  of  causes,  principal  among  which 
was  the  theory  that  root  grafting  was  the  cause,  producing  disease  and 
decay,  or  in  other  words,  it  was  degeneration^  or  a  wearing  out  of  the 
plant  from  decreasing  vitality.  Careful  observation,  however,  showed 
the  roots  to  be  infested  by  the  apple  tree  root-louse  {Pemphigus  Py- 
ri)^  and  now,  under  the  microscope,  we  find  fungoid  growth  also, 
which  may  eventually  be  proved  to  have  as  much  to  do  with  it  as  any- 
thing else.  The  warty  excrescences,  produced  by  the  Aphis  perhaps, 
inducing  fungoid  growth,  and  a  poisoning  of  the  whole  texture.  It  is 
a  great  field  that  is  being  opened,  this  one  of  microscopic  examina- 
tions, and  facts  are  proving  every  day  that  our  best  teachers  are  those 
who  are  investigators  as  well. 

It  may,  and  does  seem  to  many  persons,  otherwise  intelligent 
farmers,  that  this  labor  of  investigating  the  nature  of  microscopic 
fungi,  both  Pheenogamous  and  Oryptogamous,  so  minute  as  has  been 
before  stated  many  of  them,  that  under  a  microscope,  magnifving  50O 
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diameters,  that  the  spores  appear  only  as  a  fine  mist,  and  it 
is  quite  probable  that  these  tiny  vegetable  atoms  may  cause  the  lost 
of  our  potato  crop,  destroy  our  orchards,  and  render  futile  the  exer- 
tions of  the  agriculturist.  It  is  eminently  proper  that  our  legisla- 
tures should  foster  institutions  having  for  their  aim  the  diffusion  of 
scientific  knowledge,  relating  to  chemistry,  botany,  vegetable  physi- 
ology, mechanics  and  miscroscopic  examinations,  connected  with  the 
arcana  of  animal  and  vegetable  life. 

It  is  to  be  hoped  that  the  Legislature  of  the  great  State  of  Illi- 
nois, one  of  whose  citizens  conceived  this  grand  idea  of  industrial 
education,  the  education  of  the  masses  to  their  several  pursuits  in  life. 
We  say  that  we  hope  that  the  State  of  Illinois  will  not  be  allowed  to 
fall  behind  in  this  great  scheme  of  industrial  education  because  we 
have  not  the  purse  of  a  munificent  and  philanthropic  Cornell  among 
us,  but  will  especially  foster  those  schools  which  have  for  their  aim 
the  education  of  the  industrial  classes — the  farmer  and  the  artisan. 
One  of  which  shall  more  easily  feed  the  multitude  and  add  millions  to 
the  population,  while  the  other  shall  harness  yet  undiscovered  powers 
— an  Archimedean  Ijever  that  shall  move  the  world. 

The  history  of  potato  culture  in  Illinois  shows  plenty  of  failures, 
resulting  from  plantings  in  the  month  of  May  and  early  in  June,  for 
the  reason  before  stated,  that  the  hot  sun  and  dry  atmosphere  of  July 
and  August,  or  else  the  sudden  alternations  of  wet  and  dry,  hot  and 
cold,  are  not  conducive  to  the  steady  growth  which  the  potato  re- 
quires.   But  even  under  these  circumstances,  we  may  measurably 
succeed,  by  mulching,  when  the  conditions  are  such  that  early  planted 
ones  do  not  perfect  their  growth  before  the  heat  of  summer  ensues. 
My  own  practice,  upon  clay  or  heavy  loams,  has  been  to  plant  as 
early  in  the  spring  as  possible,  upon  deep  fall  plowing,  by  marking 
the  land  three  feet  apart,  making  a  deep  narrow  furrow,  which  will 
of  course  be  left  filled  with  the  fine  earth.    If  you  plant  in  hills,  mark 
the  other  way,  two  feet  apart,  and  put  two  strong  single  eyes  in  each 
hill.    If  in  drills,  plant  the  eyes  about  ten  or  twelve  inches  apart, 
stepping  upon  each  piece  in  order  to  press  it  firmly  into  the  earth, 
or  if  two  rows  are  planted  at  once,  this  must  of  course  be  omitted,  in 
which  case  a  roller  may  be  passed  over  the  land  before  covering  by 
the  cultivator  or  hiller.    Notwithstanding  the  assertion  that  it  makes 
no  difference  whether  the  eye  lies  uppermost  or  not,  I  consider  it  bad 
practice  to  allow  some  eyes  to  lie  up  and  some  down,  since  they  do 
not  appear  above  ground  at  one  time;  have  them  lie  in  the  furrow  as 
they  are  to  grow,  the  eye  up ;  cover  about  four  inches  deep.    As  soon 
as  the  weeds  start,  or  the  ground  becomes  encrusted,  harrow  thorough- 
ly with  a  light  drag,  and  continue  to  do  so  as  often  as  necessary,  until 
the  rows  can  plainly  be  seen,  then,  with  any  suitable  implement,  turn 
alight  furrow  away  from  the  potatoes,  and  within  four  or  five  days, 
turn  it  to  them  again,  and  continue  to  earth  them  from  time  to  time, 
until  at  the  time  of  blossoming,  the  vines  will  b^|.p^|forted  by  a  mod- 
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erately  high  and  broad  hill.  If  the  vines  now  grow  so  as  to  cover  the 
ground,  and  shade  the  ridges  or  hills,  you  may  confidently  expect  to 
harvest  a  crop,  unless  the  season  is  unfavorable,  that  is,  wet  and  hot, 
or  with  alternations  of  heat  and  cold.  I  have  gathered  fine  crops  by 
filling  between  the  hills  with  litter  or  fine  manure,  to  obviate  the 
eflfects  of  heat  and  di ought  What  the  potato  most  craves,  is  a  moist, 
equable  temperature  of  the  earth,  which  can  only  be  obtained  in 
variable  seasons,  by  having  the  ground  covered  with  the  vines  or 
mulch.  If  these  conditions  are  secured,  you  will  not  be  much  troubled 
with  weeds,  but  if  so,  you  must  get  them  out  by  hand  or  otherwise. 

Neither  potatoes  nor  any  other  crop  will  thrive  among  weeds.  In 
case  blight  attacks  them  severely,  cut  the  tops,  but  if  slight,  leave 
them  alone,  they  may  recuperate,  and  in  no  case  when  attacked  by 
disease  should  you  dig  them  to  save  them,  they  are  safer  in  the  ground 
than  out,  unless  the  land  is  very  wet,  in  which  case,  if  they  are  dug, 
they  should  be  spread  thinly,  and  some  absorbent  as  lime,  powdered 
charcoal,  or  dry  muck,  mixed  with  them.  When  thoroughly  ripe, 
they  may  be  dug  and  placed  in  .narrow  piles  to  sweat  and  dry,  after 
which  they  may  be  stored  where  they  are  to  remain  through  the  win- 
ter. I  have  often  been  asked  whether  I  would  plant  certain  seeds  in 
the  old  or  new  of  the  moon. 

This  planting  in  the  moon,  as  it  is  called,  is  mere  heathenish  super- 
stition, but  like  other  pagan  practices,  which  some  of  us  follow,  has 
fact  mixed  up  with  eriior.  Seeds  sprout  more  quickly  in  the  dark,  and 
grow  faster  in  the  light,  and  therefore  if  we  plant  that  which  is  slow 
to  germinate  as  the  potato,  in  the  old  of  the  moon,  it  has  the  dark 
nights  in  which  to  break,  and  appearing  above  ground  just  as  light 
flights  come  on,  it  absorbs  carbon,  grows  apace,  and  vice  versa.  If 
we  plant  peas  which  germinate  quickly  in  the  new  moon,  they  have 
the  light  nights  to  grow  in,  and  so  the  fogyish,  unscientific  and  super- 
stitious planter  has  the  facts  on  his  side,  only  he  does  not  know  why. 
Therefore,  if  you  must  plant  potatoes  late,  do  it  in  the  old  of  th^  moon, 
if  it  comes  after  the  middle  of  June,  but  in  this  latitude,  IshouM  pre- 
fer to  plant,  especially  if  early  sorts,  the  first  of  July,  rather  than  the 
first  of  June;  and  this  brings  us  to  varieties.  After  having  tried  all 
the  new  sorts,  except  as  such  as  sell  at  one  to  three  dollars  per  pound. 
I  still  plant  Early  York  or  Buckeye,  if  it  is  Buckeye,  in  March,  for 
early,  and  in  June  and  July,  for  the  late  crops.  And  now  about  sorts. 
Last  season  I  found  but  little  diflFerence  in  productiveness  between 
Early  Goodrich,  Chenery  and  Sebeg,  they  ripened  about  together. 
Early  York,  however,  produced  the  best  crop.  A  new  sort,  Titacaca, 
said  to  have  been  brought  from  %  lake  of  that  name,  in  South  Amer- 
ica, was  two  weeks  later  in  ripening,  and  were  perfectly  hardy  in  tu- 
ber, seed  and  vine.  The  first  eatable  potatoes  were  produced  upoa 
Chenery,  June  15th ;  upon  the  20th  Goodrich,  Sebeg,  and  Early  York, 
were  eatable ;  Jackson  White,  Calico,  Peach  Blow,  and  Harrison,  were 
afiected  by  the  drought  to  such  a  degree,  that  they  were  a  very  light 
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crop.  They  were  all  planted  March  21st.  More  attention  should  be 
paid  to  the  storing  of  potatoes  than  is  generally  allowed.  Those  in- 
tended for  eating,  should  be  kept  as  much  as  possible  from  the  light 
and  air,  and  all  potatoes  should  be  kept  at  such  a  temperature,  as  to 
prevent  germination,  but  potatoes  intended  for  planting,  certainly 
sprout  more  kindly,  and  more  quickly  if  they  are  exposed  to  the  air, 
sufficiently  in  the  fall  to  become  even  greened,  before  storing,  on  the 
same  principle,  perhaps,  that  the  roots  of  trees  dug  in  the  autumn 
and  healed  in,  get  calloused  and  ready  for  growth  in  the  spring.  The 
planting  of  small  potatoes  cannot  be  too  much  deprecated,  and  why 
otherwise  intelligent  farmers  will  practice  planting  inferior  and  small 
potatoes,  and  at  the  same  time  be  so  careful  in  saving  seed  of  com 
and  other  cereals,  is  something  wonderful.  I  have  reduced  a  crop  i 
in  four  years  by  the  experiment. 

A  single  strong  eye,  with  a  liberal  quantity  of  tuber  attached,  is 
as  good  as  more.  In  planting  whole  potatoes,  none  but  the  strongest 
eyes  grow,  while,  if  all  the  apparent  eyes  are  cut  out,  there  will  still 
be  latent  eyes,  which,  under  favorable  circumstances,  will  germinate* 
The  small  potatoes,  however,  in  this  day  of  high  prices,  may  be  util- 
ized thus:  Select  a  certain  portion  of  the  best  potatoes,  sufficient  for 
the  seed  of  the  next  year  to  be  saved  from,  and  if  you  continue  this 
practice  from  year  to  year,  you  may  plant  the  small  potatoes  for  the 
market  crop ;  but  in  no  case  must  seed  be  saved  from  the  produce  of 
these  small  potatoes. 

It  is  not  necessary  that  we  send  long  distances  for  change  of  seed. 
I  have  proved,  from  my  own  experience,  that  plants  will  not  degene- 
rate, if  care  is  taken  to  save  seed  from  the  best  specimens,  but  will, 
on  the  other  hand,  improve.  It  may  be  expected  that  I  should  say 
something  about  insects  injurious  to  the  potato. 

[The  balance  of  ibis  lecture,  giving^  an  account  of  the  insecti,  noxioua  and  beneficial,  affecting 
the  potato,  is  omitted,  as  the  whole  will  be  found  in  the  report  of  the  State  Bntomolog^t. — Ssc] 


ROOT  CROPS. 

A  Lecture  hy  Jonathan  Periam^  Supt.^  etc.^  delivered  Jan.  15.  1868. 

BOOT  CROPS : — THEIR  CULTURE,  ECONOMICAL  VALUE  AS  FOOD,  AND  IN  FARM 
ROTATION — ROOTS  ESPECIALLY  ADAPTED  THERETO — COST  OF  PRODUCTION, 
ETC. 

Root  crops  may  be  classified  as  follows :  First,  those  having  long 
tapering  tap  roots,  more  or  less  fusiform,  as  the  beet,  carrot,  parsnips^ 
radish,  turnip,  and  salsify  or  vegetable  oyster.  Second,  tuberous 
rooted  plants,  as  the  common  potato,  the  sweet  potato,  Chinese  po- 
tato, or  Japanese  yam,  the  chufa  or  earth  almond,  and  the  artichoke, 
and  bulbous  roots,  as  the  onion,  leek,  shallot,  garlic,  etc.    Thesi^ 
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therefore,  hold  before  enlfghtened  nations,  a  most  import^t  place  as 
a  SQstainer  of  animal  life,  increasing  always  in  importance,  accord- 
to  the  density  of  the  population.  Only  within  the  last  one  hundred 
years,  have  they  occupied  their  proper  place  in  the  economy  of  an- 
imal life,  and  the  rotation  in  farm  cultivation,  and  have  enabled  Great 
Britian,  especially  to  keep  pace  measurably  in  her  agricultural  de- 
velopment, with  her  commercial,  and  manufacturing  interests. 

The  rudest  form  of  husbandry  known,  is  the  occupation  of  a  herds- 
man, but  one  remove  from  savage  life,  inasmuch  as  the  savage  hunts, 
kills  and  eats  wild  animals,  and  the  herdsman,  breeds,  slaughters  and 
eats  domesticated,  or  halt-wild  cattle. 

From  thence  by  another  step  we  have  the  cultivation  of  cereals, 
then  the  planting  of  vineyards  and  orchards,  and  lastly  comes  in  the 
cultivation  of  roots,  herbs,  and  flowers.  A  combination  of  these  arts 
agriculture — horticulture  being  but  a  branch  thereof,  (the  poetry  of 
agriculture),  pomology,  arboriculture,  floriculture,  etc.,  being  subdi- 
visions again  of  horticulture,  just  as  the  breeding  and  fattening  of 
stock,  or  the  cultivation  of  the  cereals,  or  of  the  grasses  for  hay,  are 
sub  divisions  of  agricultural  art.  Science  in  a  high  degree,  can  only 
be  displayed  by  an  individual  in  the  study  of  one  of  these  branches, 
and  yet  this  subject,  (igTiculturey\\9i&  been  too  often  looked  down  upon 
as  being  only  fit  to  be  subordinated  to  every  other  profession,  and  art 
hi  life,  this  agriculture  which  feeds  the  millions,  and  actually  sways 
the  destiny  of  nations. 

It  is  altogether  useless  for  the  slovenly  or  negligent  farmer  to  at- 
tempt the  cultivation  of  Root  Crops,  since  being  of  slow  growth  at 
first,  produced  from  minute  seeds,  and  requiring  much  labor,  as  com- 
pared with  corn,  wheat,  and  other  grain  producing  plants,  he  will  be 
sure  of  failure.  In  fact  the  so-called  gardens  or  truck  patches,  of 
many  otherwise  i2:ood  farmers,  are  a  by-word  and  laughing  slock  to 
the  passer  by,  the  home  of  every  vile  weed  that  will  grow  in  the  cli- 
mate. 

There  certainly  is  need  of  Agricultural  Colleges  in  a  country, 
where  more  than  one-half  of  the  farmers  are  content  to  live  for  three- 
fourths  of  the  year  on  bread  and  meat,  with  perhaps  a  scanty  and  pre- 
carious supply  of  vegetables,  when  one  hundred  dollars  expended  ia 
seed  and  labor,  upon  a  single  acre,  would  produce  more  healthful  and 
better  sustenance,  than  double  the  amount  expended  in  pork  and 
flour,  and  doctor's  bills,  besides  the  enhanced  pleasure  in  a  higher  en- 
joyment of  life,  produced  by  a  table  laden  with  various  vegetable 
productions,  important  among  which  are  tuberous  and  other  Root 
Crops. 

It  is  absolutely  essential  to  success  in  the  economical  cnltivatioa 
of  these  crops,  that  the  land  be  in  high  condition,  or  it  will  be  nec- 
essary to  bring  it  so  by  deep  plowing,  heavy  manuring,  and  the  culti- 
vation of  some  hoed  crop  of  easy  culture,  as  corn  and  potatoes. 

Attention  is  also  necessary  to  the  nature  of  the  soil.    If  it  is  wet 
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or  tenacioQS,  it  must  be  rendered  dry  and  friable  by  drainage  and 
manures,  which  will  act  mechanically  as  well  as  chemically,  always 
bearing  in  mind  that  root  crops,  except  alliaceous  ones,  as  the  onion 
family,  do  not  like  recent  manuring,  unless  it  be  compost,  since  it 
causes  them  to  grow  forked  and  knobby.  The  time  spent  in  properly 
preparing  the  land  will  be  amply  repaid  in  the  perfection  and  quantity 
of  the  crop.  We  stated  in  this  morning's  lecture  that  the  potato 
ranked  second  among  vegetable  productions  as  a  sustainer  of  human 
life.  I  now  state  that  root  crops  come  next  in  the  scale  of  value  as 
food-producing  plants,  and  rank  as  follows :  In  that  class,  the  beet, 
carrot  and  parsnip — all  as  esculents;  and  also  the  beet  as  a  sugar  pro- 
ducing plant,  the  carrot  as  a  promoter  of  digestion,  and  the  parsnip 
for  its  saccharine  qualities  and  as  an  excitant  to  the  appetite.  In  the 
second  class  named  in  this  lecture,  the  common  potato  has  already 
been  noticed  this  morning.  The  sweet  potato  is  well  known  for  its 
sacharine  and  other  nutritious  qualities.  The  Chinese  potato  (Dioa- 
corea  Batatta)^  like  other  humbugs,  has  had  its  day,  and  therefore 
needs  no  other  mention,  but  the  Chufa  ( Cyperus  Esoulentus)^ or  earth 
almond,  I  think  ought  to  have  a  place  upon  every  farm.  It  is  aperren- 
nial  plant  of  easy  culture,  the  foliage  being  grassy  or  rush  like.  The 
tubers  are  produced  at  the  end  of  creeping-roots,  varying  in  size  from 
a  hazlenut  to  that  of  an  almond,  which,  when  dry,  they,  very  much  re- 
semble, and  are  a  highly  pleasant  and  nutritious  food,  especially  sought 
by  children.  Their  cultivation  is  easy.  Plant  the  tubers  in  May,  in 
drills  two  feet  apart  by  six  inches  in  the  row;  cover  two  inches  deep; 
keep  them  free  from  weeds,  and  dig  and  dry  them  in  the  fall  after  frost 
comes. 

The  Jerusalem  Artichoke  (Jlelianihus  Tuhero9um)  also  is  an- 
other plant  which  I  think  is  generally  under-estimated.  It  is  of  easy 
culture.  Itis  not  so  rich  in  fat-producing  principles,  butin  nitrogenous 
matter  it  is  richer,  as  in  sugar  dextrine,  albumen  and  casein,  producing 
nerve,  muscle,  etc. 

The  next  in  the  list  for  consideration,  among  root  crops,  are  bulbs. 
The  only  one  of  principal  importance,  in  an  edible  or  sanitary  point 
of  view,  being  the  onion  {Allium  Cepa)^  and  deserves  more  than  a 
passing  notice.  Notwithstanding  the  fact  that  over  fastidious  persons 
object  to  its  use,  it  still  holds  its  rank  as  it  did  among  the  ancient  Israel- 
ites as  being  one  of  the  first  among  vegetables.  It  belongs  to  the  same 
natural  order  (LiliacicB)  as  asparagus,  the  hyacinth,  tulip,  squills,  etc. 
The  onion  delights  in  a  rich,  mellow  loam,  resting  upon  a  dry  subsoil, 
heavily  manured  with  rotten  manure.  A  good  preparatory  crop  is 
peas,  the  land  to  be  kept  clean  by  frequent  plowings ;  after  removing 
that  crop  more  manure  may  be  added,  and  a  crop  of  turnips  sown 
after,  which  will  leave  the  land  in  a  fine  condition  for  the  next  season's 
crop.  Make  the  land  thoroughly  fine,,  by  repeated  harrowing  and 
rolling ;  it  having,  of  course,  been  fall  plowed  deeply,  sow  the  seed  in 
drills,  fifteen  inches  apart,  leaving  the  plants  close  enough  in  the 
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drills,  80  that  they  will  crowd  each  other  when  swelling,  at  which  time 
it  is  beneficial  to  draw  the  earth  away  somewhat  from  the  bulbs.  Do 
network  the  ground  deeply,  but  keep  the  surface  mellow,  that  it  may 
easily  absorb  the  dew  and  rain ;  when  the  tops  are  dry  the  crop  may 
be  pulled  and  thrown  into  thin  windrows,  to  harden  and  mature,  after 
which  they  should  be  stored  thinly  in  a  cool,  dry  place  until  wanted. 
The  cultivation  of  garlic,  shallot  and  top-onion  are  identical  with  that 
of  the  common  onion,  except  in  the  case  of  the  garlic,  the  cloves  are 
broken  off  and  planted,  and  shallots  and  top-onions  are  produced  by 
separation  and  planting  of  the  small  bulbs.  The  cultivation,  like 
onions,  is  to  keep  free  from  weeds,  and  gather  when  dry. 

The  cultivation  of  the  sweet  potato  ( Convolvulus  Bataiias)  is 
attended  with  considerable  expense,  but  not  so  much  so  as  to  pre- 
clude its  cultivation  as  a  field  crop  in  the  central  and  southern  por- 
tions of  the  State.  About  the  usual  time  that  farmers  commence 
plowing  for  corn,  the  whole  tubers  should  be  laid  upon  a  gentle  hot- 
bed, upon  about  three  inches  of  sand,  on  good  earth,  placing  them 
about  2  inches  apart,  and  covered  with  4  inches  of  leaf  mould,  or 
some  other  exceedingly  friable  soil.  The  land  where  they  are  grown 
should  also  be  made  as  mellow  as  possible  by  deep  plowing  and 
thorough  working.  The  ridges  upon  which  they  are  to  be  planted 
should  be  raised,  in  any  convenient  manner,  as  high  as  possible,  d\ 
feet  apart,  and  the  slips  planted  therein  at  a  distance  of  16  to  18  inches 
apart,  and  kept  perfectly  free  from  weeds,  and  the  vines  not  allowed 
to  root  from  their  joints.  They  should  not  be  planted,  however,  until 
all  danger  of  frost  is  over,  and  the  ground  is  thoroughly  warmed  by 
the  increasing  heat  of  the  sun.  In  the  autumn,  if  the  season  has  been 
favorable,  a  crop  ranging  from  100  bushels  to  200  bushels,  and  occa- 
sionally to  300  bushels  pet  acre,  may  be  expected. 

Beets,  parsnips,  carrots,  salsify,  ruta  baga  and  turnips,  in  garden 
culture,  should  be  sown  in  drills  about  16  inches  apart,  and  thinned  in 
the  row  to  about  6  inches,  except  ruta  baga  and  turnips,  which 
should  be  thinned  to  12  to  14  inches  apart. 

Radishes  may  be  sown  in  drills  1  foot  apart,  and  thinned  to  about 
3  or  4  inches.  , 

We  now  come  to  the  field  culture  of  the  beet,  parsnip,  carrot 
Tuta  baga  and  turnip.  It  is  not  for  a  moment  to  be  supposed  that  the 
cultivation  of  root  crops  are  of  any  economical  value  as  compared 
with  the  corn  crop,  as  estimated  according  to  the  value  produced  for 
a  given  amount  of  labor.  If  it  costs  10  dollars  to  produce  an  acre  of 
corn,  yielding  50  bushels,  it  will  cost  80  dollars  to  produce  an  acre  of 
beets,  yielding  1000  bushels.  Your  corn  stands  you  in  20  cents  per 
bushel,  your  beets  stands  you  in  8  cents  per  bushel ;  therefore,  we  can 
produce  400  bushels  of  corn  for  the  same  labor  that  we  can  1000  bush- 
els of  beets.  * 

Ruta  bagas  and  turnips  will  cost  somewhat  less,  but  are  not  so 
good  for  feeding. 
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Parsnips  and  carrots  will  cost  as  much  as  your  beets,  and  will  not 
produce  so  much  per  acre,  but  are  richer  for  feeding. 

Consequently,  it  is  useless  to  argue  with  the  stock  farmer,  at  the 
present  time,  to  prove  the  economical  value  of  roots  as  a  fattening 
crop,  when  raised  upon  old  and  recently  manured  land,  but  place  root 
crops  in  their  proper  place  in  the  rotation,  and  they  will  make  a  dif- 
ferent exhibit. 

In  breaking  up  a  clover  lay,  trench  plow  a  portion  of  it  in  the 
fall  10  inches  deep,  panng  the  sod  as  thin  as  possible.  Harrow  and 
roll  in  the  spring,  when  dry,  until  it  is  perfeptly  ifriable,  drill  your 
beets  in  before  corn  planting  time,  SO  inches  apart,  tend  with  a  horse 
as  much  as  possible,  and  besides  once  thinning  and  once  hoeing,  you 
should  have  but  little  more  to  do  until  they  are  gathered.  This  will 
reduce  the  cost  one-half,  and  you  may  confidently  expect  7, 8  or  9  hun- 
dred bushels  per  acre. 

Ruta  bagas  may  be  sown  upon  sod.  Trench  jlow  in  the  spring, 
say  about  May  20th  to  June  1st,  and  turnips,  broadcast,  after  early  cut 
gras"*,  or  even  as  late  as  August  1st. 

Mangle  wurzel  beet  is  the  sort  particularly  adapted  to  field  cul- 
ture, from  its  habit  of  growing  one-half  of  its  length  out  of  the  ground, 
and  instances  are  on  record  of  50  tons  having  been  produced  per  acre. 
It  is  eaten  greedily  by  both  cattle,  sheep  and  hogs,  both  tops  and  roots, 
and  4  bushels  will  fatten  as  far  as  1  bushel  of  corn,  as  usually  fed,  and 
they  leave  the  land  in  the  best  possible  condition,  without  replowing, 
for  any  crop  of  small  grain. 

But  it  is  especially  to  the  farmer  of  but  few  acres,  who  wishes, 
nevertheless,  to  fatten  as  much  stock  as  possible,  in  order  to  keep  up 
the  fertility  of  his  soil,  that  root  crops  are  particularly  valuable.  Upon 
the  farm  of  160  acres,  and  less,  half  may  be  devoted  to  grass  and  hayj 
20  acres  to  root  crops,  beets,  ruta  baga,  turnips,  carrots,  parsnips  and 
potatoes,  as  follows:  10  acres  to  beets,  5  acres  to  ruta  baga  and  turnip, 
8  acres  to  potatoes  and  2  acres  to  carrots  and  parsnips,  the  latter  two 
to  be  fed  to  horses  and  milch  cows,  20  acres  to  wheat  or  barley,  20 
acres  to  com,  and  20  acres  to  oats  or  rye. 

In  the  rotation  here  mentioned,  the  manure  should  be  applied  to 
the  corn  land  and  the  sod  before  trenching  for  the  root  crop. 

Within  five  years  I  should  not  be  afraid  to  guarantee,  if  all  the 
crops  except  wheat,  barley  and  potatoes  was  fed  to  stock,  and  the 
manure  saved  and  faithfully  applied  to  the  land,  that  the  produce  of 
the  farm,  in  each  ordinary  season  thereaiter,  would  be,  starting  with 
good  arable  prairie  land,  faithfully  worked :  160  to  200  tons  hay,  or  its 
equivalent  in  meadow,  15,000  bushels  beets,  5,000  bushels  ruta  baga 
and  turnips,  600  to  900  bushels  potatoes,  and  800  bushels  each  of  car- 
rots and  parsnips.  This  would  give  nearly  22,000  thousand  bushels  of 
roots,  besides  potatoes,  which  should  produce  50,000  pounds  of  beef, 
mutton  and  pork,  annually,  which,  at  five  cents  per  pound,  would 
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amount  to  $2,500  per  annum,  as  the  product  of  the  20  acres,  besides 
the  value  of  the  potato  crop. 

But  it  is  to  the  villager,  or  occupant  of  from  one  to  five  acres,  that 
the  cultivation  of  root  crops  are  especially  valuable.  We  have  shown 
the  quantities  of  the  different  root  crops  that  can  be  raised  per  acre, 
and  they  are  not  fancy  sketches  by  any  means,  but  are  far  below  what 
are  often  raised.  I  myself  assisted,  when  a  mere  boy,  in  the  cultiva- 
tion of  two-thirds  of  an  acre  <rf  ruta  bagas,  in  1839,  the  produce  of 
which  was  1,300  bushels  per  acre,  indiviuual  roots  weighing  12  to  16 
pounds  each ;  and  I  have  also  in  mind  a  prize  crop  of  parsnips  raised 
in  the  Isle  of  Jersey,  in  1339,  of  27  tons  8  cwt.  per  acre — 30  tons,  1,440 
pounds  of  the  present  day — 1,229  bushels  per  acre,  at  50  pounds  per 
bushel,  rhe  carrot  will  produce,  usually,  more  than  parsnips,  and 
four  bushels  are  considered  as  good  ior  feeding  as  one  bushel  of  com 
meal.  The  principal  value  of  carrots,  however,  is  in  feeding  with 
grain,  from  its  peculiar  principle  pectine,  and  its  action  on  the  digest- 
ive organs  enable  them  to  more  readily  assimilate  the  other  food. 
But  to  return  to  the  village  farmer :  half  an  acre  in  beets  will  pro- 
duce 750  bushels,  and  the  mature  leaves,  stripped  off  from  time  to 
time,  will  feed  a  cow  at  night,  and  four  hogs  principally  during  the 
summer  and  fall,  and  give  for  feeding,  for  six  months  in  the  year,  over 
four  bushels  per  day,  which  will  fatten  one  cow  and  feed  another  for 
milk ;  and  a  quarter  of  an  acre  of  parsnips  will  thoroughly  fatten  the 
four  hogs,  besides  feeding  four  more  growing  ones  until  the  next 
spring.  Thus  the  village  farmer  of  5  acres  may  raise  li  acres  of  beets, 
parsnips  and  potatoes ;  half  an  acre  of  other  vegetables ;  1  to  2  acres 
of  strawberries  and  other  small  fruits,  besides  corn  and  other  crops. 

The  sugar  beet,  I  believe,  is  destined  to  work  a  great  change  in 
the  husbandry  of  many  portions  of  our  prairie  land,  and  I  see  no  rea- 
son judging  from  its  success  in  France  and  Germany,  why  it  may  not 
only  supply  us  with  sugar,  both  for  consumption  and  export,  but  in 
the  vicinity  of  the  establishments  for  its  manufacture,  so  alter  the 
system  of  rotation,  as  to  be  of  great  benefit  to  the  farmer.  Its  suc- 
cess once  established,  will  add  millions  to  the  agricultural  wealth  of 
the  State  of  Illinois.  It  may  be  brought  into  the  rotation  once  in  4 
years,  or  oftener  by  the  application  of  manure.  A  good  rotation 
where  cattle  are  fed  on  the  refuse  of  the  sugar  mill,  and  the  manure 
applied  to  the  land,  would  be  twice  in  a  five  year  rotation,  viz :  on 
sward  trench  plowed,  to  be  followed  with  small  grain,  then  corn  with 
all  the  manure,  then  beets,  to  be  followed  by  small  grain  and  grass,  ^ 
of  the  farm  to  be  in  grass  all  the  time,  which  would  give  32  acres  each 
year  devoted  to  the  production  of  sugar. 

The  cultivation  of  root  crops,  which  has  added  so  many  millions 
of  dollars  annually  to  the  agricultural  wealth  of  Great  Britian,  and 
enabled  that  country  to  support  its  millions  of  population,  is  not  sim- 
ply due  to  the  actual  money  value  of  the  crop  produced,  but  to  the 
enhanced  value  accruing  to  the  land  by  the  feeding  of  cattle*  sheep 
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and  hogs  thereon,  thereby  increaeing  the  production  of  the  cereals 
by  more  than  double  over  former  years,  and  it  is  humiliating  to  us 
with  our  deep  rich  virgin  soil,  that  we  do  not  produce  of  wheat,  oats, 
rye  and  grass,  ^  that  produced  per  acre  by  the  English  cultivator,  and 
the  difference  is  principally  owing  to  the  introduction  of  root  culture 
in  that  country,  with  its  attendant  necessity,  deep  plowing;  and 
the  time  is  certainly  coming  when  we  too  must  adopt  some  such  sys« 
tem  to  renovate  our  already  partially  worn  land,  and  it  is  to  be  hoped 
that  we  may  soon  be  enabled  to  institute  experiments  here  that  will 
tend  to  elucidate  the  facts  connected  with  the  renovation  of  our  soils, 
by  drainage.  Deep  culture,  rotation  of  crops,  a  knowledge  of  soils 
and  their  adaptability  to  certain  crops,  and  the  economical  value  of 
feeding  carefully  upon  our  farms  the  product  of  our  soil.  This  very 
county  of  Champaign  which  was  formerly  noted  for  its  fine  stock,  is 
now  dependant  upon  Texas  and  the  Ked  river  country  for  the  steers 
she  fattens.  In  order  to  keep  up  the  fertility  of  our  land,  we 
must  engage  more  in  mixed  husbandry,  and  in  order  that  our  land 
may  carry  its  full  maximum  of  stock,  we  must  come  sooner  or  later  to 
the  raising  of  root  crops,  unless  something  shall  be  discovered  here- 
after which  will  take  their  place.  I  should  consider  it  one  of  the  most 
important  and  interesting  experiments  that  this  university  could  in- 
stitute, not  that  I  suppose  that  an  experiment  in  any  direction,  insti- 
tuted and  carried  out  by  any  public  institution,  could  be  prosecuted 
as  cheaply  as  by  a  private  individual,  on  account  of  the  fact  that  the 
minute  record  kept,  and  other  obstacles  attending  any  public  under- 
taking, tends  to  enhance  the  cost  thereof,  nevertheless,  the  results 
arrived  at,  are  certain,  and  consequently  carry  weight  with  them. 
I  have  compiled  from  various  sources  the  following  facts : 
Indian  corn,  or  maize,  contains  about  20  per  cent,  of  water  and 
woody  fiber;  wheat  30;  barley  30,  oats  36;  rye  22  to  32;  buckwheat 
40;  potatoes  79;  turnips  90;  carrots  88;  mangle  wurzle  87;  the  arti- 
choke 86;  the  parsnip  86.  According  to  another  analysis  the  parsnip 
contains  more  water  than  the  potato,  and  less  than  the  beet  and  car- 
rot, a  larger  per  cent,  of  starch  and  dextrine,  and  less  nitrogen  than 
the  beet  and  carrot  Experiments  in  feeding  show,  however,  but 
little  difference  in  their  value  for  feeding,  except  in  the  case  of  car- 
rots, which  by  promoting  digestion  thereby  enhances  the  value  of  dry 
food. 

A  curious  fact  in  the  cultivation  of  roots  is  that  stated  by  Mr. 
Stevens  embodied  in  the  agricultural  report  of  the  Patent  office  for 
1^47,  that  in  the  cultivation  of  Swedes,  the  drills  27  inches  apart,  and 
the  plants  12  inches  in  the  row,  that  an  average  weight  of  81b8  would 
give  the  enormous  yield  of  69  tons,  4  cwt.  English,  or  155,000  lbs— 2,- 
582  bushels  per  acre.  Therefore,  if  we  reduce  the  average  weight  per 
root  of  this  crop  2  lbs,  or  would  diminish  the  yield  645  bushels  i>er 
acre,  at  10  cents  per  bushel,  wpuld  pay  the  whole  expense  of  cultivat- 
ing and  gathering  the  crop,  hence  we  see  the  necessity  in  root  cal« 
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ture,  of  rich,  clean  land,  and  careful  cultivation,  and,  in  fact,  a  lesson 
may  be  learned  thereby,  that  will  suit  as  well  for  many  other  crops. 
As  regards  the  feeding  of  root  crops,  the  flat  white  turnips  should  be 
fed  first,  then  sugar  beets  if  any  are  raised,  then  ruta  buga,  and  last* 
ly  mangle  wurzel.  These  last  may  be  kept  good  even  to  June  or 
July  with  care.  I  would  not  from  any  remarks  herein  set  forth  have 
it  understood  that  I  consider  that  the  time  has  come  for  making  the 
cultivation  of  root  crops  an  economical  or  necessary  part  of  Illinois 
.  agriculture  at  present,  except  in  the  case  of  small  farms  and  vil- 
lage plats,  the  great  drawback,  however,  is  the  scarcity  of  proper  help 
for  their  cultivation  at  the  right  time,  nevertheless,!  do  essert  that  as 
the  country  is  more  densely  settled,  it  will  become  more  and  more 
necessary,  and  that  even  now  near  cities  and  villages,  where  help  and 
manure  is  plenty,  it  may  well  become  an  important  part  of  ordinary 
husbandry. 


ORCHARD  FRUITS. 

A  lecture  hy  Dr.  E,  S.  IIull^  of  Alton^  III.^  delivered  at  the  Illinois 
Industrial  University^  January  19,1868. 

ORIGIN  OP  ORCHARD  FRUITS. 

To  grow  orchard  fruits  we  must  have  orchard  trees,  and  to  grow 
either  or  both  successfully,  requires  a  knowledge  of  the  laws  of  vege- 
table growth.  These  laws  are  so  complex  as  to  require  careful  obser- 
vation, much  time  and  thought.  It  is  not  our  purpose  to  enter  into  a 
full  explapation  of  these  laws,  and  yet  reference  to  some  of  them  will 
be  necessary  in  order  that  we  may  know  how  to  modify  their  eflfects 
on  our  trees  and  on  our  fruits. 

All  our  trees  bearing  improved  fruit  have  been  brought  to  their 
present  condition  by  reproduction  from  one  or  other  of  the  wild  or 
unimproved  species  to  which  they  belong.  If  we  carefully  compare 
the  wild  or  uncultivated  tree  with  one  of  their  descendants,  we  shall 
at  once  be  struck  with  the  change  which  has  been  effected.  The 
wood,  the  leaves,  the  fruit,  how  changed !  One  is  ready  to  ask,  can  it 
be  possible  that  such  large  and  luscious  fruits  as  Howell  or  Beurre  Bosc 
pears  could  have  descended  from  the  Ivarsh  fruits  of  the  thorny  trees 
indigenous  to  the  European  and  Asiatic  forests.  The  apple,  too,  which 
has  been  called  the  king  of  fruits,  once  existed  only  in  thickets  in  the 
same  countries  with  the  pear,  as  a  thorny,  compact  tree,  whose  fruit 
was  small,  and  of  a  quality  not  better  than  the  fruits  of  our  native 
crabs.  From  these,  and  from  similar  beginnings  all  our  improved 
fruits  were  derived.    This  great  change  was  produced  in  the  simplest 
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manner,  viz :  mainly  by  stimulating  the  growth.  In  this  way  an  en- 
largement in  the  leaves  and  a  slight  increase  in  the  size  of  the  wood 
cells  was  effected.  From  trees  thus  wrought  upon,  seeds  sprang  up; 
these  in  turn,  being  subjected  to  similar  treatment,  in  the  next  and 
succeeding  generations,  were  further  removed  from  the  wild  type, 
until  at  length  the  small,  compact  and  thorny  branch  has  been  turned 
to  one  much  smoother  and  larger,  the  fruit  of  which  is  of  the  highest 
excellence. 

How  great  the  change  is  which  has  been  effected,  will  best  be  un-. 
derstood  when  we  state  that  among  all  the  species  of  fruits  which  are 
now  grown  in  our  orchards,  not  one  of  them,  when  in  their  wild  state, 
could  at  all  compare  in  quality  with  our  persimmon.  But  all  this  has 
not  been  done,  without  to  some  extent  affecting  the  hardihood  of  the 
trees.  The  cells  of  both  wood  and  fruit,  the  leaves,  the  branches  and 
the  pores,  all  are  so  enlarged  in  our  improved  trees  as  to  retain  only 
a  semblance  of  the  native  stock  from  which  they  were  derived.  With 
the  structural  parts  so  enlarged,  comes  countless  blights  and  diseases 
which  have,  in  the  course  of  a  few  years,  spread  to  all  parts  of  the 
land.  To  some  of  these  diseases,  also  to  the  structural  change  which 
takes  place  in  the  amelioration  of  fruits,  we  shall  again  briefly  refer. 

NURSERY  TREES. 

Orders  for  nursery  trees  are  generally  given  to  nurserymen  resid- 
ing north  of  the  place  where  the  trees  are  to  be  planted  ;  this  is  done 
under  the  impression  that  northern  grown  trees  are  hardier  than  trees 
grown  at  home  or  south.  When  or  how  this  conclusion  was  arrived 
at^  we  do  not  know,  that  it  is  erroneous  we  think  may  be- shown.  For 
example,  if  we  examine  trees  grown  lar  north,  we  find  that  their 
growth  is  often  checked  by  frost  at  a  time  when  the  new  cells,  although 
perfectly  formed,  were  yet  soft.  These  soft  cells  resemble  more  those 
of  succulent  than  hard  wood  plants.  There  will  also  be  found  to  be 
present  a  large  supply  of  unorganized  materials  for  the  formation  of 
other  cells  which  cannot  be  elaborated  by  the  tree  in  its  present  con- 
dition, these  young  trees  are  therefore  gorged  with  crude  juices  which 
are  greatly  expanded  by  the  severe  frosts  of  winter ;  the  new  cells 
are  burst,  and  the  unorganized  materials  in  the  tree  ferment  and 
destroy  the  healthy  parts  with  which  they  are  in  contact.  On  the 
other  hand,  trees  grown  very  far  south  are,  on  the  approach  of  winter, 
sometimes  in  a  condition  so  similar  to  trees  grown  at  the  north,  as  to' 
deserve  a  passing  remark.  Owing  to  the  great  length  of  the  warm 
season,  trees  at  the  south  often  cast  their  leaves  at  midsummer,  and 
after  a  short  period  of  rest,  they  make  a  second  growth  of  leaves  which 
cannot  be  matured  before  they  are  killed  by  the  frosts  of  winter. 
When  this  occurs,  both  the  northern  and  southern  trees  are  in  the 
same  condition,  both  are  largely  supplied  with  crude  matter  which 
they  cannot  mature,  and  hence  the  trees  of  both  sections  will  be 
found  to  be  too  tender  to  withstand,  uninjured,  our  mildest  winters. 

Digitized  by  V^OOQ IC 


264  MI880UBI  AGRIOULTUBB. 

If  the  facts  we  have  stated  are  borne  in  mind,  they  will  afford  a 
clue  to  the  treatment  trees  should  receive  at  the  two  extremes  of  lat- 
itude, at  which  it  may  be  desirable  to  grow  them.  For  instance,  a 
tree  at  the  north  should  be  so  treated  as  to  enable  it  to  mature  its 
growth  some  days  or  weeks  earlier  than  they  would  do,  if  cultivated 
as  they  commonly  are.  On  the  other  hand,  trees  grown  at  the  south 
should  receive  such  culture  as  would  prolong  growth  to  as  late  a 
period  as  possible,  and  thereby  avoid  the  summer  rest  and  tendency 
to  a  second  growth.  If  these  conditions  are  secured,  the  trees  of  both 
sections  will  be  as  hardy  as  those  which  grow  at  an  intermediate  point 
where  they  mature  at  the  proper  time  without  artificial  aid. 

BPONGIOLES  OR  ROOT  HAIRS. 

The  removal  of  trees  necessitates  thef  loss  of  by  far  the  larger 
part  of  their  small  fibrous  roots,  but  not  of  spongioles,  as  is  erroneous- 
ly supposed ;  since,  at  the  time  trees  are  at  rest,  their  roots  are  desti- 
tute of  spongioles.  That  this  is  so,  may  be  known  by  inspecting  the 
roots  in  the  spring.  At  this  season  of  the  year  roots  will  be  entirely 
destitute  of  spongioles,  but  as  the  period  of  growth  arrives,  from  their 
sides,  especially  of  the  smaller  roots,  will  appear  many  small  warty 
excrescences.  These  excrescences  are  made  up  of  a  vast  number  of 
little  bladder  like  cells,  each  new  cell,  as  it  enlarges,  divides  into  two, 
and  each  of  these  again  divides  and  is  added  to  those  already  made ; 
in  this  way  it  is,  by  the  multiplication  of  cells,  that  new  roots  as  well 
as  other  parts  of  trees  are  formed..  It  is  to  the  sides  of  these  newly 
formed  rootlets  that  the  spongioles  are  attached.  These  spongioles, 
or  root  hairs  as  they  are  sometimes  called,  are  not  roots,  nor  do  they 
ever  become  such,  any  more  than  leaves  above  ground  become 
branches.  The  oflSce  of  the  spongioles  appears  to  be  to  extract  food 
from  the  earth  needed  by  the  tree  in  the  season  of  growth  ;  they  act 
in  contact  with  the  leaves,  and  in  the  autumn  they  separate  from  the 
roots.  Therefore,  from  the  fall  of  the  leaf  until  growth  commences  in 
in  the  spring,  all  our  deciduous  trees  may  be  said  to  be  spongioleless 
as  well  as  leafless. 

Shall  we  grow  our  trees  with  branches  starting  from  the  ground, 
or  shall  we  prune ;  and  to  what  height  ?  These  and  similar  questions 
are  now  often  asked.  We  think  it  would  be  superflous  to  give  any 
instructions  in  growing  fruit  trees  to  low  heads,  since  for  the  past  six- 
teen or  eighteen  years  all  our  journals,  bcth  horticultural  and  agricul- 
tural, have  vied  with  each  other  in  descriptions  how  best  to  accom- 
plish, as  they  supposed,  so  desirable  a  result.  Indeed,  so  much  has 
been  written  on  this  point,  that  we  have  gone  from  trunks  six  to  eight 
feet  high,  down  to  those  of  as  many  inches.  These  low  headed 
orchards,  on  coming  into  bearing,  have  disappointed,  or  must  soon 
disappoint  their  owners.  The  conditions  attending  the  growing  fruits 
are  now  so  changed  from  what  they  were  but  a  few  years  since,  that 
trees  with  low  heads  are  in  the  main  no  longer  a  success. 
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They  increase  the  labor  of  cultivation  many  fold.  The  low 
branches  cnt  off  the  under  circulation,  inducing  dieease  in  the  foliage 
and  not  in  the  fruit  They  invite  insect  enemies,  and  make  it  difficult 
if  not  impracticable,  to  arrest  their  ravages.  In  short,  low  heads  are 
a  failure,  and  the  sooner  we  can  induce  people  to  start  the  heads  of 
their  trees  at  a  proper  height^  the  sooner  will  it  be  possible  to  success- 
fully destroy  insects,  to  ward  oflF  diseases,  to  insure  color  to  the  fruit, 
and  make  it  practicable  to  cultivate  quite  up  to  the  trees  by  means  of 
horse  power. 

In  planting  an  orchard,  we  select  trees  according  to  their  kind, 
apricot,  peach,  plums  and  cherries,  one  year  old,  from  bud  or  graft. 
Apples  and  pears,  two  and  three  years  old. 

The  four  first  named,  if  well  grown,  will  be  not  less  than  five  or 
six  feet  high,  and  will  have  many  side  or  lateral  shoots  branching  out 
horizontally  from  the  main  or  vertical  stem.  In  addition  to  the  side 
branches,  there  will  also  be  found  numerous  buds  extending  from 
tAe  ground  to  the  top  of  the  tree.  Cut  away  all  the  branches  and 
buds  to  the  heighth  of  twelve  or  fifteen  inches.  Next  cut  away  all 
the  buds  below  the  point  at  which  it  is  intended  the  tree  shall  form 
its  head,  except  six  or  eight  buds,  which  are  to  be  left  at  regular  inter- 
vals and  on  different  sides  of  the  stem.  These  last  mentioned  buds 
will  push  into  as  many  branches  as  t\ere  are  huds.  It  will  be  neces- 
sary to  keep  these  side  branches  pinched  back  to  ten  or  twelve 
inches  during  the  summer,  to  prevent  them  from  running  off  with  the 
growth  and  robbing  those  buds  and  branches  selected  for  the  future 
head  of  the  tree.  Semetime  after  the  fall  of  the  leaves  and  before 
growth  commences  in  the  spring,  reduce  the  side  branches  to  one 
bud  each  and  when  the  branches  from  these  buds  shall  extend  to  ten 
or  twelve  inches,  pinch  them  as  directed  in  the  first  year.  The  treat- 
ment will  be  the  same  the  third  year,  as  we  have  directed  for  the 
second,  except  at  the  end  of  the  season,  cut  away  all  the  side 
branches,  except  those  intended  to  form  the  head  of  the  tree.  The 
object  of  the  side  branches,  of  which  mention  has  been  made,  was  to 
strengthen  the  stem  or  trunk  of  the  tree.  Without  them  the  trees 
would  have  become  top  heavy  and  bent  the  trunks.  Trees,  grown  as 
we  have  described,  will  have  straight  and  tapering  stems,  which  will 
be  of  sufficient  strength  in  their  fourth  year  to  stand  erect. 

BUDS,  GASSES  STORED,  ESCAPE  OF  GASSES,  CAUSE  OP  DEATH,  ETC. 

To  show  the  effects  which  frost,  overbearing,  and  succulent  growth 
have  on  the  fruit  buds  of  orchard  trees,  it  will  be  necessary  that  we 
briefly  describe  those  parts  of  the  bud  to  which  we  shall  refer.  The 
buds  of  stone  fruits  of  orchard  trees  may  be  separated  into  two  classes. 
1st.  Those  which  contain  single  germs  of  fruit,  as  the  apricot  and 
peach ;  and  2d,  buds  that  enclose  several  germs,  of  which  most  varie- 
ties of  the  cherry  are  examples.  Since  the  structure  in  both  of  these 
classes  of  buds  differ  only  in  so  far  that  several  of  the  latter  are  folded 
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in  one  envelope,  a  description  of  one  class  will  answer  our  purpose 
for  both.  The  germ  of  all  our  stone  fruits  at  first  consists  of  a  single 
cell,  and  this  is  situated  in  a  small  cavity,  which  according]:  to  some 
bottanists  consists  of  an  embryo  leaf  folded  by  the  tree  into  a  form 
much  like  a  vase,  but  more  tapering  at  the  top;  the  sides  or  wall  of 
the  cavity  thus  formed  is  made  up. of  numerous  small  cells;  to  ap- 
pearance these  cells  are  built  up  around  the  germ  cell  much  as  a 
mason  would  enclose  a  conical  space  with  brick,  with  the  ends 
pointing  to  the  center.  The  cells  at  first  are  soft  and  readily  presss 
together  so  as  perfectly  touch  each  other  and  make  a  close  wall.  The 
ibrms  of  these  cells  differ  from  wood  cells,  in  so  far,  that  the  exterior 
and  interior  surfaces  are  not  pressed  upon  by  by  other  similar  cells  as 
in  woody  structure,  and  hence  they  appear  when  viewed  from  either 
surface  to  be  of  an  oval  form. 

The  parts  of  the  bud  we  have  described,  and  to  which  we  shall 
refer  are  covered  with  the  corolla,  which  is  the  colored  part  of  the 
flower,  the  calyx  which  forms  part  of  the  envelope  of  the  bud,  and  the 
scales  which  enclose  the  whole. 

Large  and  improved  varieties  of  fruit  we  produced  only  on  trees 
which  have  much  larger  wood  cells,  annual  twii>s  and  leave?!,  than 
seedling  trees  or  those  with  small  fruit.  The  buds  of  improved  vari- 
eties are  also  large  and  the  scaly  portions  covering  the  interior  parts 
of  the  bud  are  folded  together  more  loosely  than  in  smaller  ones ;  so 
large  and  loose  are  some  of  these  exterior  scaly  coverings,  as  in  the 
Melocoton  family  of  peaches  that  it  frequently  happens  that  moderate 
freezing  of  the  buds,  especially  while  they  are  wet,  partly  enfolds 
them,  so  as  to  admit  of  the  escape  of  what  is  believed  to  be  carbonic 
acid  gas  which  so  long  as  it  remained  protected  from  frost,  the  little 
wall  of  cells  which  enclosed  the  fruit  germ  as  in  the  peach.  Qasses 
or  fluids  not  only  enclose  and  protect  from  the  effects  of  frost  the 
exterior  wall  of  the  cells  that  so  round  the  germ  cell ,  but  the  cavity 
in  which  the  germ  cell  is  enclosed  is  also  filled  with  cabonic  acid,  gas 
or  other  fluid,  as  has  been  ascertained  by  puncturing,  and  to  which 
experiment  we  shall  again  refer. 

Hence  it  never  occurs  that  the  germ  cell  or  the  interior  surface 
of  the  wall  of  cells  surronding  it  can  sustain  injury  until  an  opening 
is  made  in  the  wall  by  separating  one  from  another  the  cells  of  which 
it  is  composed. 

But  so  soon  as  an  opening  is  made  the  gasses  or  fluid  escape  and 
the  germ  is  killed. 

That  the  escape  of  gasses  or  fluids  stored  in  fruit  buds  is  destruct- 
ive to  them,  as  well  as  to  the  embryo  leaves  inclosed  in  the  leaf  buds, 
may  be  known  by  piercing  the  buds  with  a  small  broach  not  larger 
than  a  hair.  If  this  is  done  in  cold  weather,  the  bud,  whether  it  be 
leaf  or  fruit  bud,  is  immediately  killed  by  freezing;  but  if  we  perform 
the  operation  on  a  warm  day,  the  bud  will  retain  its  vitality  until  fro- 
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zen.  If  we  delay,  and  puncture  the  bud  after  freezing  weather  is  past, 
then  the  germ  of  either  leaf  or  fruit  will  grow  as  though  the  puncture 
had  not  been  made ;  except  in  the  leaf  a  small  hole  will  appear,  and 
the  fruit  will  develop  a  scar  at  the  wounded  part. 

It  not  unlrequently  occurs  that,  very  early  in  the  spring,  a  small 
brown  fly  pierces  the  side  of  the  wall  of  cells,  to  obtain  the  sweet 
substance  stored  within ;  this  it  often  does  without  preventing  the 
growth  of  the  germ. 

In  view  of  these  facts,  it  appears  that  the  gasses  or  fiuids  are 
stored  in  the  buds  of  trees  only  as  a  protection  against  frost.  It  will 
be  asked,  if  the  buds  are  protected  against  cold  as  we  have  stated, 
why  the  leaf  buds  are  not  killed  at  the  same  temperature  that  kills 
the  fruit  buds  ?  The  answer  to  this  is,  that  the  fruit  buds  have  a  larger 
share  of  nutriment  stored  in  and  around  them,  with  which  to  com- 
mence growth,  than  is  stored  in  leaf  buds,  and  it  is  perhaps  on  that 
account  that  the*  fruit  buds  are  most  excited,  and  are  first  to  expand. 
But,  most  of  all,  the  less  power  in  the  fruit  bud  to  resist  extremes  is 
due  to  the  premature  separating  of  the  calyx  and  scales  covering  the 
bud,  induced  by  growth  of  the  interior  parts  of  the  bud.  This  inside 
growth  of  the  bud  is  due  to  the  increase  in  size  of  the  individual  cells 
that  surround  the  germ,  and  as  these  enlarge  they  expand  the  outside 
coverings  of  the  bud,  so  as  to  make  them  more  susceptible  to  moist- 
ure and  ruptures  by  frost. 

Therefore,  the  power  of  buds  to  resist  cold  is  determined  by  th^ 
condition  of  the  buds  at  the  time  the  freezing  occurs.  For  example, 
in  the  winter  of  1856  and  1857,  at  Alton,  the  thermometer  indicated 
20*^  below  0,  and  when  carried  a  few  feet  away  from  the  building,  it 
sank  to  27**  below  zero.  Notwithstanding  the  severity  of  the  cold,  the 
Alton  district  was,  the  following  summer,  noted  for  its  great  yield  of 
peaches.  Our  observations  at  the  time  went  to  show  that  the  injury 
to  the  buds  was  only  as  one  in  eight. 

Perhaps,  at  this  point,  we  ought  to  explain  the  conditions  com- 
bined to  produce  such  favorable  results.  The  trees  having  borne  no 
fruit  the  summer  preceding  the  winter  to  which  we  have  referred, 
continued  to  grow  until  near  the  period  of  frost.  There  was,  there- 
fore, no  premature  swelling  of  the  buds,  as  is  quite  common  in  the 
fall.  The  scales  covering  the  interior  parts  of  the  buds  were  closely 
folded.  Even  the  large  and  pointed  buds  of  the  Crawford's  early  and 
late  varieties,  which  are  classed  among  the  tender  penches,  were  in  a 
condition  seldom  seen  at  so  late  a  period.  The  ends  of  the  calyx  and 
scales,  which  in  these  varieties  usually  appears  to  be  partly  open  at 
the  end  of  the  bud,  were  so  closely  folded  as  to  exclude  moisture ; 
in  short,  the  buds  were  perfectly  developed,  and  up  to  the  time  of 
the  severe  freezing,  had  not  swollen  in  the  least,  and  were,  on  that 
account,  in  a  condition  to  resist  the  lowest  temperature  possible  for 
buds  of  the  peach  to  endure. 
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Perhaps  no  injary  sustained  by  fruit  buds  is  more  common  than 
the  bursting  of  a  single  cell  in  the  wall  inclosing  the  germ  cells. 
When  hard  freezing  occurs,  it  sometimes  happens  that  some  of  the 
cells^ointing  at  the  outer  surface  are  ruptured;  when  this  happens 
to  only  one  cell,  the  exterior  coating  of  the  cell  is  held  in  place,  and 
the  fruit  grows  as  though  the  injury  had  not  occurred ;  except  at  these 
wounded  places  a  scar  will  appear  on  the  suiface  of  the  fruit.  Also, 
in  the  early  stages  of  growth,  these  wounded  parts  afford  resting 
places,  to  which  some  of  the  cryptogamous  plants  attach  and  rot  the 
fruit 

All  our  orchard  fruits  are  more  or  less  liable  to  this  casualty,  but 
most,  some  varieties  of  pears ;  next,  the  English  Morello ;  the  Heart, 
and  some  of  the  Bigarreau  cherries;  peaches  and  plums  somewhat 
less,  and,  as  a  rule,  apples  least.  The  germs  of  all  fruits  are  most  li- 
able to  injury  in  the  way  we  have  described,  the  winter  after  they 
have  produced  heavy  crops. 

When  two,  three  or  more  contiguous  cells  are  burst,  the  fruit 
germ  generally  perishes  within  a  few  hours  or  days,  or,  if  the  bud 
blooms  and  the  fruit  matures,  the  scar  remains  and  arrests  growth  at 
the  wounded  part.  When  several  ruptures  occur,  but  on  different 
sides  of  the  wall  surrounding  the  germ  cell,  and  the  fruit  matures,  as 
is  sometimes  the  case  with  some  varieties  of  apples,  then  the  fruit  be- 
comes knobby  and  of  little  value. 

It  not  unfrequently  occurs  that  fruit  buds  are  changed  to  wood 
buds  in  the  season  of  growth,  this  takes  place  only  in  trees,  or  parts 
of  trees,  that  are  making  a  very  succulent  growth. 

All  who  are  familiar  with  the  practice  of  budding  the  peach,  will 
readily  call  to  mind  examples  of  this  in  stocks  budded  early  in  the 
season.  If,  under  a  microscope,  we  examine  fruit  buds  taken  from  a 
tree  of  very  succulent  growth,  we  find,  in  some,  the  single  cell  or 
fruit  germ  is  wholly  wanting,  in  other  buds  it  is  present,  but  the  little 
wall  of  cells,  of  which  we  have  previously  spoken,  is  incomplete,  one 
iride  being  built  up  to  the  proper  height,  while  in  another  part  much 
is  wanting,  and  in  others  the  wall  cells  are  so  loosely  placed  as  to  sug- 
gest the  possibility  that  many  of  the  little  cells  had  perished,  leaving 
openings  that  remind  one  of  a  brick  wall  with  many  of  its  bricks  pull- 
ed out 

This  kind  of  defect  in  the  buds  of  all  our  fruit  trees  is  by  far  more 
common  than  is  generally  supposed,  and  often  is  induced  by  a  cause 
directly  the  opposite  of  the  one  we  have  described,  as  will  be  known 
by  an  examination  of  buds  grown  on  trees  which  have,  the  previous 
summer,  produced  an  over-crop  of  fruit  A  large  proportion  of  buds 
on  trees  that  have  been  overtasked  are  so  like  those  of  trees  which 
make  too  succulent  growth,  that  a  description  of  one  answers  for 
both. 

We  well  recollect  the  congratulations  we  once  received  of  some 
fruit  men,  on  viewing  a  vigorous  peach  orchard  of  ours,  in  its  fourth 
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year,  which  was  then  full  of  bloom.  We  also  remember  how  hard  it 
was  to  make  them  understand,  on  account  of  the  vigor  of  the  trees, 
that,  on  the  whole  orchard,  not  a  single  peach  would  probably  be  pro- 
duced. 

Similar  examples  with  the  pear  must  be  known  to  many  now  pre- 
sent. It  is  not  uncommon  for  estimates  of  pear  crops  to  be  based  on 
the  fine  display  of  fruit  buds,  and  for  the  whole  to  prove  abortive, 
from  one  of  the  two  causes  last  named,  but  especially  to  the  latter, 
and  not  to  imperfect  fertilization,  as  is  generally  thought.  All,  doubt- 
less, are  familiar  with  the  fact  that  certain  free  growing  varieties  of 
apples,  as  Northern  Spy,  Yellow  Bellfleur  and  others,  on  rich  land, 
are  many  years  barren  of  fruit;  the  trees  bloom  but  the  germs  are 
defective,  by  reason  of  the  wood  growth  carrying  away  the  nourish- 
ment needed  to  perfect  the  fruit  germs.  The  tendency  of  some  vari- 
eties of  fruit  trees  to  produce  overcrops  one  year,  and  to  pass  through 
the  following,  or  alternate,  years  without  fruit,  is  well  known.  The 
varieties  ol  fruit  that  are  complained  of  are  those  only  in  which  the 
tendency  to  wood  growth  is  early  completed,  and  at  a  time  when  both 
the  roots  and  the  leaves  are  active  in  elaborating  plant  food. 

In  some  varieties  all  the  food  collected  by  the  trees  seems  natu- 
rally to  go  to  the  formation  of  woody  growth ;  in  others  it  seems  just 
as  natural  for  the  wood  growth  to  cease  in  time  tor  a  portion  of  the 
leaf  buds  to  change  to  fruit  buds.  When  the  terminal  buds  on  the 
current  year's  shoots  show  themselves  ear^y,  then  the  leaves  continue 
active  in  the  production  of  plant  food,  which  is  stored  in  all  parts  of 
the  tree;  buds  which  before  were  only  leaf  buds  are  changed  to  fruit 
buds;  sometimes  a  large  proportion  of  the  leaf  buds  are  so  changed, 
and  so  large  an  amount  of  nourishment  stored  that  a  tree  has  been 
known,  the  following  spring,  without  the  action  of  the  roots,  to  pro- 
duce leaves  and  a  full  crop  of  fruit  to  more  than  half  their  natural 
size. 

We  have  experimented  with  apricot  trees  by  keeping  their  roots 
frozen  so  late  in  the  spring  that  many  of  their  leaves  were  fully 
grown,  and  the  fruit  had  acquired  more  than  half  its  natural  size- 
Similar  examples  might  be  cited.  For  instance,  grapevines  have 
been  planted  in  open  borders  and  afterwards  passed  through  the  walls 
to  the  inside  of  a  conservatory,  in  which  fires  were  kept  up.  Such 
vines  have  produced  both  leaves  and  fruit  of  considerable  size  while 
the  border,  in  which  the  roots  were,  was  yet  frozen. 

It  is  wholly  within  our  means  to  prevent  overbearing  or  barren- 
ness in  trees.  And  he  who  is  ambitious  to  grow  fruit  of  first  quality, 
or  to  the  most  profit,  should  thoroughly  understand  the  peculiar  hab- 
its of  each  variety  and  the  method  by  which  both  barren  or  alternate 
year  bearers  may  be  made  to  yield  a  full  annual  crop  of  fruit. 

To  undorstand  this  wo  ,must  refer  to  the  trees  active  in  growth. 
Trees  which  expend  all  their  forces  in  the  production  of  wood  growth, 
can  produce  little  or  no  fruit    Indeed,  it  is  not  possible  for  any  tree 
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to  perfect  a  fruit  germ  and  not  again  in  some  way  disorganize  it,  un- 
less the  wood  growth  shall  cease  in  time  for  the  leaves  to  elaborate 
food  enough  to  grow  both  leaf  and  fruit  the  following  year,  or  until  a 
part  of  the  leaves  shall  attain  to  nearly  or  quite  their  full  size.  That 
this  is  so  will  be  apparent,  when  we  consider  that  the  leaves,  which 
first  appear  in  the  spring,  were  formed  in  the  buds  the  previous  year, 
perfect  in  all  their  parts,  and  in  the  embryo  state  contained  each  in- 
dividual cell  found  in  them  when  fully  grown.  But  we  are  asked,  if 
there  is  no  addition  to  the  number  of  cells,  how  do  the  leaves  grow  ? 
The  answer  is,  that  the  only  difference  we  can  see  between  an  em- 
bryo leaf  and  one  full  grown,  is  in  the  size  of  the  leaf  cells.  As 
growth  begins  in  the  spring,  these  small  cells,  which  we  found  in  the 
previous  year,  begin  to  expand;  each  individual  cell  thus  enlarges 
until  the  whole  of  the  numerous  cells  of  which  the  leaves  are  com- 
posed are  of  full  size. 

To  further  illustrate  this,  let  us  suppose  in  a  brick  wall  that  each 
brick  at  the  same  time  was  gradually  to  expand  several  hundred  times 
its  present  diameter,  and  you  have  just  what  takes  place  in  the 
growth  of  an  embryo  leaf.  Here  we  find  the  tree  in  possession  of  a 
full  grown  leaf,  Tnis  leaf  did  not  form  itself,  but  was  formed  by  the 
tree  in  the  preceding  year.  To  produce  and  sustain  this  cellular  en- 
largement, there  had  been  stored  the  previous  year  a  large  share  of 
nutriment  in  the  buds  and  in  other  parts  of  the  tree;  this  nutriment, 
or  plant  food,  must  not  only  be  sufficient  to  feed  the  embryo  leaves, 
but  must  also  be  sufficient  to  produce  the  small  warty  excrescences, 
the  rootlets  and  spongioles.  These  new  leaves  and  spongioles  are  the 
trees'  laboratory.  -And  those  leaves  and  spongioles  first  grown  were 
made,  with  the  exception  of  moisture,  wholly  out  of  the  materials 
that  were  stored  by  the  tree  during  the  growth  of  the  previous  year. 
When  these  vegetable  stores  are  in  sufficient  supply  to  do  this,  and 
nourish  the  fruit  germs  also,  then  we  shall  hear  little  about  imperfect 
fertilization.  On  the  other  hand  had  the  food  been  consumed  the  pre- 
vious year  by  ripening  an  over-crop  of  fruit,  or  by  making  a  very  suc- 
culent growth,  then  the  tree  would  not  store  a  sufficient  amount  of 
plant  food  to  perform  its  threefold  office  in  the  production  of  leaves, 
roots  with  their  spongioles,  and  fruit.  In  this  condition  a  part  of  the 
leaf,  and  the  larger  part  or  all  of  the  fruit  buds,  yield  up  their  nour- 
ishment, which  goes  tp  the  production  of  root  and  leaf  growth.  The 
tree,  therefore,  is  barren  of  fruit  for  the  summer;  its  whole  growth 
being  required  to  recuperate  the  vigor  of  the  tree.  Such  trees  often 
bloom  flreely  and  cast  their  bloom.  When  this  occurs  uninformed 
persons  often  attribute  this  to  want  of  fertilization,  or  suppose  that 
the  rains  have  washed  away  the  pollen,  and  the  like. 

Having  thus  hastily  referred  to  some  of  the  causes  of  our  fruit 
production  and  wood  growth,  we  will  now  return  and  state,  first,  how 
we  treat  trees  bearing  alternate  crops;  and,  second,  how  to  bring  un- 
productive trees  into  fruit.    First,  then,  alternate  bearing  trees  are 
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snch  for  the  reason  we  have  endeavored  to  explain,  viz :  exhaustion. 
What  we  have  to  do,  then,  is  to  economize  and  equalize  the  forces  of 
the  tree.  If  it  be  a  Heart  or  Bigarreau  cherry  on  which  we  are  to  op- 
erate, our  first  duty  will  be  an  inspection  of  the  buds,  that  we  may 
know  what  proportion  of  them  is  perfect  But  before  we  proceed 
will  have  to  state  that  the  fruit  buds  on  most  cherries  are  produced 
on  little  spurs,  as  they  are  called  ;  these  are  two,  three  and  four 
years  in  forming.  Each  of  these  will  likely  have  five,  ten  or  more 
fruit  buds,  and  each  bud  will  contain  several  fruit  germs.  When  all 
the  germs  are  perfect,  we  have  known  as  many  as  sixty  fruits  pro- 
duced from  a  single  spur,  when  not  more  than  a  dozen  or  fifteen  could 
be  properly  grown. 

Understanding  as  we  now  do  the  position  of  the  buds  on  the 
cherry  tree,  we  next  determine  their  condition  by  an  inspection  of 
them,  as  detailed  in  our  remarks  on  buds.  Probably  we  shall  agree, 
for  a  tree  of  which  the  diameter  of  the  trunk  is  four  inches,  one-half 
bushel  of  fruit  may  be  reasonably  looked  for,  and  for  each  additional 
inch  in  diameter  four  quarts  may  be  added.  Now,  let  ns  further  agree 
on  the  number  of  cherries  required  to  fill  a  half  bushel.  As  our  way 
will  double  and  perhaps  triple  the  size  of  the  leaves,  the  fruit  will  be 
correspondingly  large.  Hence  we  reduce  the  usual  number  five  thou- 
sand to  eighteen  hundred  to  fill  the  measure.  Next,  we  estimate  our 
buds,  so  many  to  each  spur — five  will  be  about  right.  Now,  each  of 
these  buds  ought  to  yield  three  cherries,  fifteen  to  each  spur ;  we  shall 
need,  then,  only  one  hundred  and  twenty  such  spurs,  but  we  will  al- 
low a  few,  and  say  one  hundred  and  thirty,  to  provide  the  required 
amount  This  determined,  some  time  before  the  buds  open  in  the 
spring,  we  prune  away  all  the  spurs  except  the  requisite  number, 
leaving  those  that  are  to  remain  evenly  distributed  throughout  the 
tree.  In  addition  to  the  spurs  already  formed  there  will  be  a  great 
number  of  small  one  year  old  spurs  developing  for  fruit  for  the  next 
and  succeeding  years.  Each  year  thin  these  out,  always  leaving  as 
many  again  as  you  ultimately  expect  to  reserve  for  fruit  bearing,  as 
some  of  them,  nnder  the  treatment  we  have  described,  are  pretty  sure 
to  run  off  into  wood  growth.  Alternate  bearing  trees  managed  in 
this  way  cannot  overbear  one  year,  and  hence  will  not  require  a 
whole  year's  rest  in  which  to  restore  their  exhausted  energies,  as 
would  be  the  case  had  the  trees  received  the  ordinary  treatment 

We  now  come  to  the  second  class,  or  trees  of  great  vigor  of 
growth,  that  show  but  little  or  no  fruit,  of  which,  amon^  cherries.  Na- 
poleon Bigarreau  is  a  good  example.  For  a  long  time  both  cherry  and 
pear  blooms  greatly  puzzled  us.  It  was  easy  to  know  that  no  tree 
could  bear  fruit  without  bloom,  but  it  was  not  so  easy  to  assign  a 
scientific  cause  why  vigorous  trees,  in  full  bloom,  should  produce 
none. 

But  after  repeated  microscopic  examinations  of  fruit  germs  taken 
from  trees  that  had  made  luxuriant  growth,  we  determined  the  cause 
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to  be  due  solely  to  imperfect  organization  of  the  fruit  germs,  superin- 
duced by  want  of  nourishment.  This  then  we  suppose  to  be  the  con- 
dition of  a  barren  cherry  tree  which  we  now  propose  to  bring  into  full 
bearing.  Trees  that  show  great  vigor  of  growth,  produce  a  great  ex- 
cess ot  large  and  small  branches.  We  will  then  first  prune  off  this 
excess  of  growth  so  as  to  fully  expose  what  is  left.  Next  with  a 
sharp  spade  we  open  a  trench  as  deep  as  the  lateral  roots  penetrate, 
and  quite  around  the  tree  cutting  off  all  the  roots.  We  vary  the  ope- 
ration according  to  the  habit  of  the  tree,  so  as  to  cut  off  what  we  es- 
timate to  be  from  one-third  to  two-thirds  of  all  the  root  growth.  Hav- 
ing finished  the  operation  of  shortening  the  roots,  we  fill  the  trench 
and  give  thorough  cultivation  to  near  the  end  of  the  season. 

Peaches'  and  nectarines  have  sported  into  many  varieties,  and 
of  each  there  are  early  and  late.  For  instance,  the  Hale's  Early 
peach,  at  Alton,  ripens  about  July  28th,  and  the  Heath  cling  at  least 
six  weeks  later.  Why  the  long  interval  in  the  ripening  of  the  two 
fruits  ?  With  our  present  knowledge  we  cannot  explain  further  than 
state,  that  on  trees  of  the  same  age  and  under  similar  treatment, 
early  and  late  kinds  all  bloom  at  precise  the  same  time;  or,  if  any 
variation  as  to  time  of  blooming  occurs,  it  will  as  often  happen  to 
one  sort  as  the  other.  Therefore,  the  statement  so  often  made,  in  the 
spring  after  severe  frosts,  that  the  buds  of  early  peaches  must  be 
killed,  has  no  force. 

Another  fact  in  relation  to  this  fruit  that  we  do  not  recollect  to 
have  seen  noticed  is,  that  all  varieties  early,  medium,  and  late,  grow 
alike  at  first,  all  at  the  same  time  reach  the  point  at  which  the  ston- 
ing or  hardening  of  the  pit  commences;  from  this  time,  until  the 
stoning  process  is  perfected,  the  peach  does  not  enlarge  ;  therefore, 
the  only  difference  in  the  time  required  to  mature  varieties  must  de- 
pend solely  on  the  time  required  to  harden  the  pits.  There  are  yet 
other  points  to  which  we  desire  to  direct  attention.  Varieties  of  both 
peaches  and  nectarines  are  divided  into  three  separate  classes,  found- 
ed on  certain  characteristic  markings  on  the  leaves,  Ist,  varieties  with 
globose  glands;  2d,  reniform  glands,  and  3d,  those  whose  leaves  are 
deeply  serated  without  glands. 

Glandless  varieties  are  subject  to  mildew  in  the  branches,  in  the 
leaves  and  in  the  fruit,  in  so  marked  a  degree  as  of  late,  to  be  wholly 
worthless.  In  selecting  varieties  to  plant  this  fact  should  not  be  lost 
sight  of.  Why  it  is  that  mildew  most  effects  this  class,  in  the  way  we 
have  stated,  is  a  point  on  which  we  earnestly*  desire  light.  Can  any 
one  tell  us  the  oflSce  of  the  leaf  glands  ? 

Pruning  the  peach  is  probably  not  correctly  performed  by  a  dozen 
persons  in  the  country.  We  have  visited  hundreds  of  orchards  west 
and  east,  in  not  one  of  which  was  there  the  least  evidence,  that  a  cor- 
rect theory  had  guided  the  hand  in  performing  this  important  opera- 
tion. It  is  singular  what  a  hold  false  theories  will  take  on  the  minds 
of  men  when  disseminated  by  high  authority;   and  perhaps  none 
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have  worked  more  harm  than  those  which  relate  to  pruning  the  peach. 
We  can  no  more  teach  this  specialty  on  paper  than  we  could  anato- 
my. 

Yet  we  can  state  some  of  the  theories  that  must  be  recognized  to 
insure  complete  success.  First,  and  the  most  important  of  all,  is  a 
recognition  of  what  we  term  true  fruit  leaves.* 

We  have  already  mentioned  that  a  certain  portion  of  the  leaves, 
as  well  as  fruit,  was  made  out  of  the  food  stored  in  the  tree  the  pre- 
vious year.  We  have  often  queried  when  reading  learned  disserta- 
tions on  pruning,  if  this  fact  was  had  in  mind,  or  whether  it  had  ever 
occurred  to  the  authors  that  the  leaves  of  later  growth,  as  well  as  the 
fruit,  from  the  time  of  stoning,  were  grown  by  those  leaves  that  win- 
tered in  the  bud.  Leaves  do  not  create  themselves,  but  are  in  the  main 
made  by  other  leaves ;  hence  every  facility  should  be  given  to  these 
first  leaves  to  perfect  themselves  without  much  competition  of  leaves 
of  later  growth.  We  have  demonstrated  by  repeated  experiments 
that  the  fruit  on  any  twig  or  branch  will  correspond  to  the  size  of  the 
first  leaves.  Hence  our  term  fruit  leaves.  We  now  see  the  impor- 
tance of  large  leaves,  and  our  next  step  will  be  to  secure  them.  This 
we  do  first,  by  thinning  out  such  large  branches  as  should  be  remov- 
ed; then  cut  back  to  some  small  branch  or  shoot  which  points  in  the 
right  direction,  those  that  are  extending  too  far,  or  are  likely  to  be- 
come pendant  under  the  weight  of  fruit.  Having  done  this,  we  next 
estimate  the  capacity  of  the  tree  for  fruit  bearing.  For  a  tree  six  or 
seven  years  old,  six  one-third  bushel  boxes  will  not  be  too  many.  To 
fill  these  we  allow  forty-eight  peaches  to  the  box.  If  we  allow  two 
peaches  to  each  twi^,  we  shall  require  two  hundred  and  eighty-eight 
such  twigs.  Out  away  all  others,  except  where  new  branches  are  de- 
sired. Many  of  these  small  twigs,  or  last  year's  shoots,  on  which  the 
fruit  is  borne,  will  often  have  from  ten  to  twenty  or  more  young 
peaches,  leave  these  until  they  are  as  large  as  a  hazel  nut,  then  re- 
duce from  one  to  three  to  each  branch  according  to  strength. 

Before  we  close  our  remarks  on  the  peach,  we  will  refer  to  a  new 
difficulty  attending  its  cultivation,  mention  of  which  we  do  not  recol- 
lect to  have  seen.  As  soon  as  peaches  are  as  large  as  a  pea,  a  snout- 
beetle  makes  a  small  round  hole  reaching  quite  down  to  the  pit,  or 
into  the  kernel;  on  which  it  deposits  an  egg;  this  egg  soon  hatches^ 
producing  a  small  white  larva.  The  fruit  drops  to  the  ground  soon  af- 
ter the  egg  is  hatched. 

We  have  often  noticed  these  small  fallen  fruits,  without  until  re- 
cently understanding  the  cause.  So  small  is  the  round  puncture  made, 
by  means  of  which  the  pit  is  reached,  that  it  escapes  notice,  unless  the 
downy  substance  covering  the  peach  is  removed.  We  believe  that 
the  operations  of  this  insect  do  not  extend  beyond  six  or  ten  days. 

As  soon  as  the  fleshy  parts  of  the  peach  thicken,  so  they  cannot 
reach  the  pit,  their  depredations  wholly  cease.    Can  it  be  that  the 

♦  Thia  term  ii  arbitraiy,  but  uuweri  our  purpose.  ^.^.^.^^^  ^^  i^OOglC 
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mischief  is  done  by  the  Plum  Gouger  of  Walsh,  or  has  some  one  ot  the 
numerous  nut-beetles  left  its  legitimate  calling  for  the  more  genial 
pursuits  of  horticulture. 

APPLES. 

Until  within  a  few  years  the  apple  was  grown  almost  without  care. 
Of  late,  however,  so  numerous  are  its  diseases  and  insect  enemies, 
that  in  some  districts  its  culture  is  no  longer  attended  with  success. 
And  unless  we  combine  our  efibrts  against  its  insect  enemies  we  must 
wholly  abandon  its  culture,  or  be  contented  to  feast  on  the  few  wormy 
and  knotty  specimens  which  reach  maturity. 

So  rapid  has  been  the  increase  of  the  plum  curculio  and  the  apple 
curculio  that  in  some  districts  these  two  insects,  or  even  the  plum  cur- 
culio alone,  are  in  suflScient  force  to  totally  ruin  the  apple  crop.  Here- 
after, so  far  as  we  can  now  see,  no  escape  from  the  ravages  of  these 
insects  need  be  looked  for,  except  by  united  eflFort  in  their  destruc- 
tion. So  numerous  have  curculios  become  in  our  own  grounds  and 
surroundings,  that  for  the  past  two  years  our  Janet  apples  have  been 
destroyed,  and  other  varieties  made  worthless,  except  for  cider.  In 
the  future  we  shall  have  to  bestow  the  same  care  in  catching  cur- 
culios on  our  apple,  that  we  do  on  our  plum  trees.  Except  in  very 
early  apples,  the  larvae  of  the  plum  curculio  do  not  perl'ect  them- 
selves, but  the  parts  wounded  by  them  furnish  resting  places  forfungi 
where  it  multiplies  and  spreads  to  all  parts  of  the  orchard.  Horticul- 
turists must  recognize  the  fact  that  as  we  increase  the  production  of 
any  fruit,  we,  at  the  same  time,  increase  its  peculiar  insects  and  dis- 
eases« 

PLUilS. 

Thus  far  we  have  devoted  no  remarks  specially  to  the  plum,  nor 
would  we  further  trespass  on  your  time,  were  it  not  probable  that  some 
varieties  of  this  fruit  may  be  grown  to  a  profit  in  all  parts  of  the  State, 
doubtless,  in  many  parts,  with  far  less  care  than  will  hereafter  have 
to  be  bestowed  on  the  apple. 

In  this  country  the  curculio  has  so  long  held  undisputed  dominion 
over  the  plum  that  a  knowledge  of  the  varieties  of  plums  have  passed 
out  of  mind.  We  shall  therefore  refer  to  some  of  the  best,  that  those 
who  desire  to  enter  the  field  against  the  "little  turk"  may  have  fruit 
in  quantity  and  of  a  quality  to  reward  them  for  their  labors. 

For  a  single  variety,  for  family  and  for  market,  we  place  the  Jef- 
ferson at  the  head  of  the  list.  Three  best  for  family,  to  ripen  in  suc- 
cession, add  Washington  and  Coe's  Golden  Drop.  Four  best,  add 
Smith's  Orleans.  Five  best,  add  Imperial  Gage.  Columbia  is  a  desir- 
able sort  to  plant  in  apple,  pear  and  peach  orchards,  on  which  to 
■catch  curculios.  The  curculios  would  be  attracted  to  these  trees 
^hen  in  fruit,  where  they  might  be  caught    The  Cplumb^|J^  gen- 
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erally  discharges  so  much  juice  into  the  passage  made  by  the  larvae  of 
the  plum  curculio  as  to  drown  them.  On  this  account  it  is  that  we 
recommend  it  as  a  protection  to  our  orchards. 

River^a^  No,  1  is  one  of  the  earliest  plums  with  which  we  are  ac- 
quainted.   It  bears  moderate  crops  annually. 

Dominie  Dull. — Since  the  prevalence  of  the  peach  rot,  this  and 
the  following  were  the  only  sorts  that  have  wholly  escaped  rotting. 

6hi8ton^9  Early, — Tree  grows  slowly,  very  productive,  quality 
good  to  very  good. 

Lombard, — ^Tree  a  moderate  grower,  alternate  bearer,  quality 
only  good.  We  should  have  omitted  the  mention  of  this  variety,  had 
not  an  impression  obtained  that  it  was  curculio  proof;  perhaps  no 
sort  is  more  preferred  by  the  curculio. 

Diamond. — One  of  the  most  productive  and  showy  plums,  of  first 
quality  for  cooking,  but  too  harsh  for  the  desert. 

Reine  Claude  d'Bavay,  McLaughlin  and  Red  Gage  are  good  plums 
for  the  table,  and  may  also  be  grown,  to  a  limitet  extend,  for  market. 


GRAPES. 

A  Lecture  hy  Hon.  Oeo.  Husmann^  of  Hermann^  Mo,^  delivered  at 
the  Illinois  Industrial  University ^  Jan.  19,  1868. 

"The  old  has  passed  away,  and  all  things  have  become  new.^ 

In  these  days  of  railroads,  of  telgraphs,  and  of  machinery,  when 
space  and  time  are  almost  annulled,  a  great  revolution  is  silently, 
quietly,  but  for  that  reason  perhaps,  all  the  more  powerfully  working 
its  way  through  all  classes  of  society,  through  every  branch  of  indus- 
try, in  the  accoutrements  of  war,  as  well  as  in  the  graceful  arts.  Man- 
kind travels  with  railroad  speed,  in  thought  as  well  as  in  action  ;  and 
in  no  country  perhaps  is  this  more  true,  than  in  ours.  We  are  a  fast 
people,  perhaps  too  fast  in  some  things ;  but  it  is  characteristic  of  the 
nation,  that  we  take  hold  of  everything  we  undertake  with  an  energy, 
which  is  really  startling  to  other  nations.  Young  America  is  a  giant, 
uncouth  sometimes,  perhaps ;  but  with  a  vein  of  good  common  sense 
running  through  all  he  undertakes,  and  generally  with  a  shrewd  eye 
upon  the  almighty  dollar. 

That  this  is  eminently  true  of  American  Grape  Culture,  I  hope 
to  demonstrate  to  you  in  the  course  of  the  following  remarks : 

Only  short  twenty  years  ago,  Cincinnati  and  the  banks  of  the 
Ohio  river,  were  almost  the  only  location  in  the  country  at  all  noted 
for  grape  culture.  If  beginnings  had  been  made  in  other  loca- 
tions, they  were  not  yet  important  enough  to  be  worthy  of  universal 
notice.    Nowy  the  whole  country,  Irom  the  Atlantic  to  the  Eacjfio,  is 
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alive  to  the  importance  of  grape  culture;  and  there  is  hardly  a  lo- 
cality, even  at  the  extreme  north,  where  some  varieties  of  the  grape 
are  not  now  grown  successfully.  Then^  only  one  variety  was  consid- 
ered valuable  as  a  wine  grape,  the  Catawba ;  now^  we  count  them  by 
hundreds,  to  which  every  day  still  adds  further.  Iheriy  about  two 
hundred  and  fifty  gallons  of  wine  to  the  acre,  was  thought  a  large  av- 
erage yield;  now^  we  are  not  satisfied  unless  we  average  from  six 
hundred  to  twelve  hundred  gallons,  and  the  crude  attempts  at  wine 
making  of  those  bygone  days,  and  their  products  would  make  but  a 
sorry  show  by  the  side  of  our  Cynthiana,  Norton's,  Herbemont,  Pel- 
aware  and  Taylor  wines  of  to-day ;  wines  with  which  we  can  safely  chal- 
lenge the  choicest  vintages  of  Portugal,  France,  Burgundy  and  Ger- 
many. Then^  we  were  entirely  dependent  of  the  seasons  in  the  pro- 
duce of  our  vineyards  and  the  quality  of  our  wines ;  now^  the  science 
of  Gall,  Petiot  Oaptal  and  Frings  has  come  to  our  aid,  and  can  count 
with  mathematic  certainty  upon  having  good  wines  always,  and  in 
every  season.  > 

But  it  is  not  alone  in  the  quantity  and  quality  of  our  wines  and 
grapes  that  we  have  improved.  We  have  also  learned  to  grow  them 
with  much  less  labor.  Instead  of  laboriously  and  slowly  trenching 
the  soil  with  the  spade,  to  the  depth  of  two  to  three  feet,  and  bury- 
ing the  genial  suface  soil  beneath  the  subsoil ;  instead  of  reversing 
the  order  of  nature,  we  have  become  convinced  that  the  grape  vine, 
the  most  sun  loving  of  all  plants,  flourishes  better  if  the  soil  is  left  in 
its  natural  position.  Where  formerly  the  slow  work  of  trenching  and 
reversing  the  soil  cost  from  one  hundred  and  fifty  to  two  hundred 
dollars  per  acre,  we  now  take  the  plow  and  subsoil  plow,  and  prepare 
an  acre  in  a  day,  at  a  cost  of  about  twelve  to  fifteen  dollars.  When 
formerly  the  vines  were  trained  to  stakes  in  the  old  slovenly  manner, 
which  took  an  acre  of  timbered  land  to  supply  the  stakes  tor  an  acre 
of  vines,  we  now  make  our  light  wire  trellis,  with  a  post  every  twenty 
feet,  with  half  the  cost  and  half  the  labor  in  tieing  and  prun- 
ing. Formerly^  the  vines  were  not  summer  pruned  until  long  after 
blossoming,  when  they  had  become  one  tangled  mass  of  shoots  and 
tendrils,  and  the  knife  and  very  often  the  sickle  were  resorted  to,  to 
cut  the  Gordian  knot,  slashing  and  maiming  the  shoots,  and  denuding 
the  fruit,  thereby  causing  stagnation  of  sap,  sun-scald  and  nearly  all 
the  evils  to  which  grapes  are  subject.  Ifoio^  we  have  learned  to  sum- 
mer prune  with  the  thumb  and  finger,  thereby  only  gently  checking 
the  undue  exuberance  of  growth,  leading  it  into  its  proper  channels, 
and  simplifying  the  whole  course  of  management,  so  that  every  boy 
and  girl  of  ordinary  mental  capacity  can  now  do  the  work  in  their 
father's  vineyard.  And  last,  but  by  no  means  least,  we  are  growing 
thousands  of  pounds  of  grapes  now,  where  there  was  one  grown 
twenty  years  ago.  The  noble  grape,  the  healthiest  and  most  luscious 
of  God's  fruits,  is  no  longer  the  rich  man's  luxury,  but  is  within  the 
reach  of  all.  Digitized  by  i^OOgle 
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There  is  no  laborer  so  poor,  but  he  can  now  grow  or  buy  grapes 
for  his  wife  and  children,  so  that  it  has  become  a  universal  fruit  And 
what  is  more,  when  one  gallon  of  wine  was  made  twenty  years  ago, 
tens  of  thousands  are  made  now,  and  we  are  on  the  road  to  become 
a  temperate  people.  For,  my  friends,  every  wine-maker  among  you 
is  an  apostle  of  temperance ;  and  if  you  produce  that  most  innocent 
healthful  and  inspiriting  of  all  stimulants,  good  pure  wine,  thereby 
supplanting  those  abominable  poisonous  compounds,  which  are  now 
palmed  off  on  the  public  as  brandy  and  whisky,  you  do  more  for  the 
causeof  true  temperance,  than  Gough  and  all  the  total  abstinence 
lecturers  in  the  country.  It  is  not  an  insult  to  a  free  nation,  to  try 
and  fetter  it  by  Maine  Liquor  laws ;  to  try  to  force  people  to  behave 
like  decent  beings,  and  to  forbid  them  to  become  beasts! 

Look  at  wine-growing  districts  of  other  countries.  Wine  is  there 
the  every  day  drink  of  the  laboring  classes,  andyetdrunkenness  is  of 
very  rare  occurrence.  And  then  look  at  our  country,  look  at  England, 
Ireland,  Scotland  1  What  do  you  see  ?  Pictures  of  misery  and  deg- 
radation every  where ;  the  image  of  God  transformed  into  ^  a  hideous 
mockery,  family  ruin  and  strife,  neglected  children,  deserted  wives. 
And  have  so-called  Temperance  Laws  proved  efficient  against  this  ? 
Quite  the  reverse.  Man  is  so  constituted  that  he  he  will  have  a  hank* 
ering  after  forbidden  truit.  Say  to  him  *'  touch  not,^  and  many  who 
would  perhaps  not  have  thought  of  it  before,  will  now  try  to  get  a 
taste,  of  it,  find  it  sweet  because  it  is  forbidden,  and  indulge  oftener. 
It  is  an  insult  to  manhood,  in  this  the  freest  of  all  countries,  to  try 
and  shackle  the  will  of  man  by  law.  Punish  disorderly  conduct  and 
drunkeness  as  severely  as  you  please,  treat  the  drunkard  as  what  he 
is,  a  nuisance  to  society,  but  do  not  say  to  the  sober,  industrious  la- 
borer, "  Thou  shall  not  refresh  thyself  with  a  glass  of  good  wine,  when 
thy  muscles  relax  from  severe  toil,  when  thy  tongue  is  parched  with 
thirst,  because  thy  neighbor  makes  a  beast  of  himself  by  drinking 
whisky  and  brandy  to  excess.'' 

This,  my  friends,  is  the  noblest  mission  of  American  Grape  Cul- 
ture. Let  us  offer  a  glass  of  good  light  wine  at  low  prices  to  every 
laborer  in  the  land,  to  cheer  him  on  and  invigorate  him  at  his  toil. — 
He  needs  it  more  than  the  rich  epicure  at  his  well-spread  board,  with 
every  luxury  at  his  command.  And  we  can  do  it.  We  can  grow  and 
make  good  drinkable  wine  at  seventy-five  certs  per  gallon,  and  when 
it  comes  down  to  that,  or  even  a  dollar  per  gallon,  its  consumption 
will  increase  to  a  degree,  which  will  astonish  those,  who  are  now  afraid 
that  the  thing  will  be  overdone,  and  the  market  glutted. 

We  do  not  need  a  single  drop  of  European  wine  in  this 
country,  we  can  grow  all  that  is  consumed  here,  and  we 
can  and  will  export  American  wines.  We  have  proved  already, 
in  these  short  twenty  years,  that  we  can  produce  wines  equal  to  the 
best  of  other  countries.  Where  is  the  Burgundy  equal  to,  or  better 
than  our  Cynthiana  and  Norton's  ?    Where  the  Olaret  better  than 
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Oreveling,  Clinton  and  Concord?  Where  the  Ehenish  wine  with 
which  our  Delaware,  Taylor,  Herbermont  and  Cassady  need  fear  com- 
parison ?  And  where  is  a  better  Sherry,  than  our  Rulander  and  Her- 
mann ?  I  have  tasted  wines  from  all  countries,  at  fabulous  prices, 
but  I  predict  to  you  here  to-day,  and  I  wish  you  to  make  a  note  of  it, 
that  in  twenty  years  more,  we  will  rival  and  surpass  them  all. 

American  Grape  Culture  is  only  in  its  infancy ;  the  young  giant 
is  hardly  awake ;  but  he  begins  to  see  daylight,  and  when  the  child 
becomes  a  man,  he  will  fill  the  land ;  and  we  will  make  wines  so  good 
and  so  cheap,  that  we  can  abolish  the  protective  tariff,  and  still  drive 
foreign  wines  from  the  market  with  our  native  produce.  May  we  all 
live  to  see  that  day. 

But,  my  friends,  these  are  only  generalities.  I  have  tried  to  show 
you  that  the  new  era  in  American  Grape  Culture  has  commenced, 
that  ^^  the  old  has  passed  away,  and  all  things  have  become 
new."  But,  myself  a  farmer,  I  speak  to  farmers ;  and  I  know,  that 
they  are  practical  men.  Generalities  will  not  suffice  with  them,  they 
must  be  shown  the  why  and  wherefore,  they  want  fact%  to  convince 
them.  If,  therefore,  you  wish  information  upon  any  pointy  I  would  rather 
it  should  come  in  the  shape  of  questions  from  you,  and  answers  from 
me;  and  you  can  rest  assured,  that  the  answers  will  be  candid, 
straight  forward,  and  explicit,  to  the  best  of  my  ability.  My  knowl- 
edge is  but  limited,  but  while  I  do  not  pretend  to  be  an  authority,  I 
acknowledge  none,  and  have  no  secrets ;  for  we  all  seek  the  truth, 
and  should  gladly  impart  what  little  knowledge  we  may  have  gained, 
to  our  fellow  laborers. 


SMALL  FRUITS. 

A  Lecture  hy  Samuel  Edwards^  of  La  Motile^  Illinois^  delivered  at  the 
Illinois  Industrial  University^  January  19M,  1868. 

Within  the  recollection  of  many  who  do  not  consider  themselves 
old,  the  cultivation  of  an  assortment  of  small  fruits  was  confined  al- 
most exclusively  to  gardens  of  the  wealthy,  or  for  marketing  in  large 
cities. 

Formerly,  the  apple  and  other  orchard  fruits  succeeded  admir- 
ably in  nearly  all  parts  of  the  Northern  States,  with  but  little  care 
and  attention. 

There  were  few  varieties  of  noxious  insects,  injuring  trees  or  fruit, 
and  they  so  limited  in  numbers,  their  depredations  were  scarcely 
noticed.  By  importations  from  the  old  world,  the  rapid  increase  of 
them  and  our  indigenous  varieties  of  insect  enemies ;  the  cost  and 
uncertainty  of  growing  orchard  fruits  has  been  greatly  inc^ase^.p 
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In  sections  of  our  country  originally  covered  with  dense  forests^ 
their  almost  entire  demolition  has  occasioned  climatic  changes  so 
great,  as  materially  to  lessen  the  products  of  orchards. 

The  small  fruits  being  exempt  from  injury  by  the  insect  depreda- 
tors of  our  orchards,  and  as  most  of  them  blossom  so  late  as  to  run 
much  less  risk  from  damage  by  spring  frosts— the  ease  with  which 
they  are  protected  from  injury  in  winter  by  covering — maturing  their 
luscious,  health  giving  products  at  just  the  season  of  the  year  when 
most  acceptable  to  the  palate,  and  beneficial  to  the  system — there  is 
abundant  reason  for  rejoicing  by  those  who  love  horticultural  pro- 
gress, as  we  see  the  general,  rapidly  increasing  attention  being  given 
to  their  culture. 

Many,  with  only  a  few  rods  of  ground,  now  enjoy  them  in  variety 
and  abundance,  their  numbers  are  yearly  increasing.  Those  owning 
a  homestead  dimensions  are  counted  in  acres,  should  improve 
their  borders  and  sides  of  fences,  by  planting  small  fruits.  On 
the  south  side  of  a  fence  fruits  are  hastened,  on  the  north  retarded  in 
ripening. 

The  strawberry,  in  its  diflFerent  varieties,  is  adapted  to  a  great 
range  of  soils;  most  of  them  succeed  finely  on  dry  prairies,  which 
produces  fruit  of  bet^r  flavor,  though  not  of  as  large  size  as  are 
grown  on  the  border  ot  a  slough.  Doubtless  this  deficiency  could  be 
remedied  almost,  wholly  by  umderdraining,  deep  culture,  and  special 
manures,  though  these  have  not,  to  my  knowledge,  had  a  thorough 
trial  in  our  State.  Where  grown  for  market,  trench  plowing,  followed 
by  the  subsoil  lifter;  clean  culture  in  hills,  mulching  for  protection 
from  cold  of  winter  and  dirt  in  spring  and  summer,  are  more  profit- 
able than  a  less  expensive  course;  yet  the  pioneer,  without  capital, 
will  feel  himself  more  than  paid  for  his  labor  if  he  plants  liberally  of 
them  on  his  ordinary  prairie  breaking,  giving  them  no  after  culture 
except  a  slight  mulching  at  the  first  beginning  of  severely  cold 
weather,  indicating  that  winter  is  near. 

Where  cultivation  is  to  be  done  by  hand,  rows  eighteen  inches  to 
two  feet  apart,  plants  a  foot  apart  in  the  row.  In  field  culture,  rows 
three  feet  apart,  plants  a  foot  asunder.  Use  a  line  in  planting,  as  the 
cultivation  is  much  more  easily  done,  where  rows  are  perfectly 
straight.  A  bit  cf  twine  tied  to  mark  each  foot  of  the  line,  facilitates 
dropping  plants  at  the  right  distance  apart.  We  use  a  steel  dibble 
for  this  kind  of  work,  which  opens  a  hole  large  enough  to  receive  the 
roots  well  spread  out,  taking  pains  to  press  the  dirt  firmly  about 
them. 

Well  rooted,  young  plants  only,  are  suitable  for  setting.  They 
should  be  taken  up  with  a  spade,  being  careful  to  retain  the  roots  as 
much  as  possible,  and  to  keep  them  from  drying.  Trim  off  any  dead 
leaves,  and  shorten  the  roots  to  two  and  a  hall  or  three  inches  in 
length— puddle  roots  of  all  plants  and  trees. 


Digitized  by  LjOOQ IC 


270  1US80URI  AGBICX7LTURB« 

Early  in  spring,  as  the  land  is  in  good  friable  condition,  as  a  gene- 
ral rule,  is  the  time  for  planting. 

Good  success  is  sometimes  had  in  planting  until  near  the  middle 
of  May,  also  if  rather  moist  weather  just  after  the  crop  is  gathered. 

In  one  instance,  an  acre  set  in  August,  made  a  good  stand  with 
me ;  have  had  several  serious,  and  one  complete  failure  of  several 
acres  planted  at  that  time.  Autumn  planting  is  not  successfull  here, 
except  the  weather  is  unusually  wet;  advice  of  those  who  wish  to 
sell  plants,  to  the  contrary  notwithstanding. 

Thorough,  deep,  clean  culture  is  to  be  given  the  first  sea- 
son, taking  care  not  to  injure  the  roots  to  any  considerable  extent. 
For  stirring  the  soil  deeply,  a  half  inch  bar  of  iron,  pointed  at  the 
lower  end,  fastened  in  a  plow  beam  with  handles  is  drawn  by  one 
horse  as  deeply  as  the  ground  has  been  previously  plowed,  doing  the 
work  better  than  any  other  implement  known  to  me. 

Cultivator  aiid  Harrow, — Runners  are  cut  by  hand  with  a  hoe, 
or  with  a  rolling  coulter  attached  to  a  cultivator.  Always  bear  in 
mind  that  it  is  much  easier  to  stir  the  soil  and  kill  weeds  as  they  are 
starting,  than  when  they  have  attained  the  height  of  a  few  inches ;  be- 
sides the  added  benefit  to  the  plants  by  two  such  workings,  at  less 
cost  than  one,  when  too  long  delayed. 

Some  prefer  to  grow  in  what  is  styled  the  matted  row  system — 
planting  in  rows  three  and  a  half  or  four  feet  apart. 

As  the  runners  appear  train  them  along  the  row,  forming  a  mass 
of  plants  a  foot  or  more  in  width. 

In  all  cases  it  is  absolutely  necessary  to  mulch  just  before  com- 
mencement of  winter,  covering  the  plants  slightly  with  prairie  hay, 
corn  stalks,  or  similar  material,  which  has  no  weed  seed  in  it  if  pos- 
sible. Straw  is  used  when  no  better  article  is  convenient,  but  is  ob- 
jectionable for  the  reason  just  stated.  The  mulching  should  be 
loosened  up,  early  in  spring,  when  danger  of  severe  freezing  over. 
It  may  remain  until  after  fruit  is  gathered,  unless  there  is  danger  of 
80  many  weeds  as  to  injure  the  crop,  in  which  case  it  may  be  removed 
to  alternate  rows  the  latter  part  of  April,  in  my  latitude  (41^°),  earlier 
at  the  south,  give  one  good  thorough  working,  remove  the  mulch  to 
the  rows  cultivated,  when  balance  js  stirred,  the  work  finished  by 
placing  the  mulching  around  the  plants,  protecting  them  in  case  of 
drouth,  and  the  fruit  from  dirt. 

After  gathering  fruit,  cultivate  between  rows,  if  on  the  matted 
row  system,  turn  under  a  part  of  the  plants,  leaving  a  stnp  of  them 
six  inches  wide.  Draw  a  little  earth  around  crown  of  plants,  to  re- 
ceive the  new  roots,  which  put  out  above  the  old  ones.  Out  off  tops 
of  plants  just  above  the  crdwn,  which  causes  the  new  roots  to  start  at 
once. 

The  decaying  mulch  is,  on  our  new  soil,  generally  all  the  manur- 
ing required.  In  poor  soils,  annual  dressing  with  compost,  containing 
a  liberal  proportion  of  wood  ashes,  is  recommended. 
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By  permitting  runners  to  occupy  space  between  rows,  the  old 
plants  can  be  turned  under,  after  bearing  three  or  four  crops.  With 
the  successful  cultivators  of  this  vicinity,  and  other  parts  of  the  State, 
present,  the  discussion  to  follow  these  brief  introductory  notes,  must 
prove  very  valuable.  The  value  of  different  varieties,  in  various  soils 
and  localities,  is  a  subject  of  great  interest.  We  all  know  the  Wilson 
— there  are  some  varieties  of  a  finer  flavor,  and  new  candidates  for 
public  favor,  in  considerable  numbers,  are  annually  announced  as 
being  far  superior  to  any  now  generally  disseminated.  Some  of  these 
have  proved  very  highly  remunerative — to  the  self  sacrificing  philan- 
thropists who  distribute  them  ;  but  most  of  us  are  contented  to  defer 
purchases  until  plants  are  sold  at  less  than  $1  each  or  $10  per  dozen 
— the  customary  rates. 

The  Kaspberry  is  one  of  the  most  valuable  fruits  for  drying  and 
canning,  by  many  deemed  equal,  and  even  superior,  to  the  strawberry 
at  time  of  gathering, 

A  deep,  rich  loam-,  rather  moist  than  dry,  is  adapted  to  best  suc- 
cess in  the  culture  of  the  hardy  American  varieties.  Deep  tillage  is 
very  essential  in  preparing  for  a  plantation.  The  ground  can  be  laid 
off  for  planting  with  a  small  plow,  run  shallow.  Where  land  is  cheap, 
and  it  is  desirable  to  do  most  of  the  cultivating  with  a  horse  and  cul- 
tivator, six  feet  apart  each  way  is  a  proper  distance.  Potatoes,  cab- 
bage, or  some  other  crop  can  be  grown  in  the  spaces  until  the  rasp- 
berries are  of  full  size.  With  limited  space,  three  feet  by  six  is  adopt- 
ed generally,  planting  strawberries  between  the  rows.  Use  only 
thrifty  young  plants,  covering  the  crown  a  couple  of  inches.  They  may 
be  set  in  the  fall  or  early  spring;  if  the  former,  a  forkful!  of  manure 
should  be  placed  over  each  one,  removing  it  before  the  plant  grows 
through  its  covering  of  earth  in  spring.  In  case  the  dirt  appears  to  be 
liable  to  bake  before  the  young  shoot  makes  its  appearance,  the  crust 
should  be  carefully  loosened  with  a  fork,  down  to  the  roots.  Thorough 
clean  cultivation  should  be  given.  Latter  part  of  August  cut  back  to 
within  a  foot  of  the  base.  If  this  is  neglected,  they  are  seriously  in- 
jured, and  sometimes  die  outright,  in  consequence  of  bearing  a  full 
crop  the  next  year.  Each  succeeding  year,  shorten  the  main  stock  to 
lour  feet,  leave  the  branches  about  a  foot  long.  By  this  mode  they 
grow  strong  enough  to  need  no  staking,  yield  more  food  and  of  larger 
size  than  if  left  to  grow  unpruned. 

The  old  wood  should  be  broken  down,  with  any  feeble  young 
shoots,  leave  five  or  six  of  the  best,  in  the  fall,  and  give  a  heavy  mulch- 
ing of  some  kind  of  coarse  litter. 

The  foregoing  remarks  have  reference  to  the  tall  growing  Ameri- 
can varieties,  which  are  propagated  by  layering  the  tips,  covering 
them  with  two  inches  of  dirt  in  September. 

The  Miami,  Doolittle  and  Purple  Cane  have  been  well  tried  and 
are  desirable  varieties  of  this  class;  plants  are  hardy, bearing ab und- 
ant  crops  of  fine  fruit. 
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The  varieties  which  sucker  from  the  root  can  be  planted  more 
closely ;  three  feet  by  five  is  a  good  distance,  setting  three  plants  six 
inches  apart,  in  triangular  form,  for  each  hill.  The  preparation  and 
culture  is  same  as  for  the  taller  growing  varieties.  Suffer  five  or  six 
shoots  to  remain  in  each  hill,  treating  any  others  that  come  up  as 
weeds.  Tips  of  shoots  should  be  cut  back  one-third  their  length  in 
the  fall. 

Brinckle's  Orange,  like  many  others  of  this  class,  is  tender;  in  se- 
vere winters,  kills  to  the  ground.  Its  very  fine  quality  induces  many 
to  grow  it,  covering  the  canes  with  earth  late  in  the  fall.  With  one 
hand  to  bend  down  and  keep  them  in  place,  while  another  covers 
them  with  a  spade,  a  couple  of  hours  suffices  to  secure  enough  to  give 
an  ordinary  family  a  taste  of  them  daily  through  the  season  of  ripen- 
ing. The  Philadelphia  is  a  very  abundant  bearer;  fruit  of  only  me- 
dium quality;  believed  to  be  hardy  enough  to  endure  our  winters, 
generally.  Plants  of  this  class  are  increased  by  suckers  and  root  cut- 
ting. 

The  so-styled  Everbearing  varieties  have  not  proved  of  sufficient 
value  in  my  locality  to  make  them  desirable. 

The  Blackberry  requires  more  space  than  the  raspberry;  six  feet 
apart  each  way  answers  very  well.  They  require  shortening  back  late 
in  summer,  and  thinning  out  of  suckers,  as  recommended  for  the  rasp- 
berry, and,  for  best  results,  very  heavy  mulching.  Of  late  they  are 
often  winter-killed  in  the  northern  part  ot  the  State.  W.  H.  Hausen, 
of  Lee  county,  protects  with  corn  fodder  in  winter,  having  the  plants 
grown  rather  thickly,  in  hedge-row  style,  for  greater  convenience  in 
covering. 

Mr.  Merritt,  of  Battle  Creek,  Michigan,  has  practiced  laying  down 
the  canes  in  fall,  and  covered  with  earth.  The  roots  are  laid  bare  at 
the  base,  with  a  fork  to  manage  the  tops;  one  man  places  his  foot 
against  the  stock  at  surface  of  the  ground,  bending  the  root  to  bring 
tops  down  to  required  position,  another  man  covering  with  spade. 

Law  ton,  when  fully  ripe,  is  fine;  more  tender  than  our  natives. 
Kittatinny  and  some  others  are  said  to  be  hardier.  The  general  mode 
of  propagation  is  by  root  cuttings. 

The  currant  and  gooseberry  require  treatment  .so  similar  through- 
out, that  their  culture  will  be  described  in  connection.  A  deep,  rich 
loam,  rather  moist  than  dry,  is  best  adapted  to  them.  Although,  for 
a  time,  in  rich  soil,  they  give  abundant  crops  of  fruit  when  neglected. 
It  is  greatly  improved  in  quality  and  quantity  by  liberal  manuring, 
mulching  heavily,  or  clean  cultivation.  The  bush  form  is  preferable 
in  our  hot  and  dry  climate,  to  growing  them  as  trees.  Late  in  summer, 
early  autumn,  or  early  in  the  spring  are  proper  times  for  planting  cut- 
tings. Wood  of  one  year's  growth  is  best,  cut  in  lengths  of  eight  to 
ten  inches ;  set  four-fifths  their  length  in  well  prepared,  rich  soil,  press 
dirt  firmly  at  the  lower  end,  filling  in  loosely  at  top. 

If  cuttings  are  not  planted  until  spring,  it  is  best  to  cut  them  be- 
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fore  severe  freezing,  wintering  in  moist  sand  in  cellar.  They  frequent- 
ly form  roots  an  inch  or  two  long  during  the  winter,  and  make  much 
more  growth  than  if  left  on  the  bushes,  till  planting  time.  They  must^ 
in  every  case,  be  cut  before  growth  begins. 

Vigorous  plants,  one  to  three  years  old,  or  thrifty  oflFsets,  are  suit- 
able for  setting  in  permanent  plantations,  four  by  six  feet,  good  dis- 
tances apart.  Manure  liberally  each  autumn,  or  cultivate  clean  but 
shallow  early  in  the  season,  mulch  heavily  before  very  hot  weather. 
When  they  are  of  full  bearing  size,  shorten  long  shoots  of  the  current 
year  one-third  their  length  each  fall,  remove  feeble  shoots  and  old 
mossy  and  decaying  branches,  thus  keeping  up  young,  vigorous  wood 
for  bearing.    Burn  up  all  trimmings  to  destroy  currant  borer. 

By  planting  in  shade  of  buildings,  fences  or  trees,  or  by  covering 
witJi  somer  inexpensive  material,  they  may  be  retarded  in  ripening, 
and  retained  on  bushes,  for  use,  several  weeks. 

Red  Dutch,  White  Grape,  Black  Naples,  Victoria  and  Long 
Bunched  Holland  leave  nothing  particular  to  desire  for  variety  of 
near  thirty  varieties  of  currants  tested.  Cherry  and  La  Versaillaise  are 
large — may  be  identical. 

Downing's  Seedling,  Houghton's  Seedling  and  American  Seedling 
are  good  varieties  of  gooseberry.  The  large  English  varieties  are  so 
liable  to  mildew  as  to  render  them  worthless. 

The  currant  worm  is  very  troublesome  in  Eastern  States,  and  is 
kept  off  by  dusting  the  foliage,  when  wet,  with  soot  from  wood  ashes. 
Cranberry  have  been  tried  to  some  extent;  have  never  known  ot 
their  paying  for  cultivating  in  our  State. 

The  barberry,  from  its  extreme  acidity,  is  not  desirable  for  culti- 
vation  to  any  great  extent;  so  far  as  noticed,  it  does  not  seem  to  be 
nearly  as  productive  as  in  the  Eastern  States. 

Though  we  have  once  seen  the  Chicago  market  glutted  with  smalt 
fruits  of  some  kind,  there  is  room  all  over  our  State,  at  our  own  doors, 
in  most  localities,  for  selling  large  quantities  of  fine  fruits,  at  prices 
paying  much  better  than  ordinary  farming.  This  was  the  case  in 
Bureau  county,  at  the  time  alluded  to,  when  it  was  better  to  leave  it 
to  rot  rather  than  pick  for  Chicago,  without  taking  into  account  what 
can  be  used  at  home — worth  more  than  money.  For  more  than  twenty 
years  I  have  found  a  home  market  for  hundreds  of  bushels  of  small 
fruits. 

Our  Allwise  Father  made  no  mistake  when  He  gave  man  the 
fruits  of  Eden  for  his  food,  nor  has  man,  by  his  wisdom,  found  a  diet 
more  wholesome  or  acceptable. 

Anticipating  confidently  the  presence  of  a  large  number  of  thor- 
ough, practical  cultivators  of  small  fruits,  believing  that  the  time 
would  be  more  profitably  spent  in  discussion  and  hearing  the  results 
of  their  experience  than  in  listening  longer  to  one ;  my  endeavor  has 
been  briefly  to  introduce  the  subject  for  the  evening. 
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SWINE. 

A  Lecture  hy  Hon.   Elmer  'Baldwin^  of  lllinoie^   delivered  at  the 
Ulinoie  Industrial  University^  January  20,  1868. 

My  subject  is  the  hog — a  subject  less  poetic  than  that  of  the  classic 
vine —  less  dignified  than  the  story  of  the  horse — the  noble  charger 
that  bore  the  chivalrous  knight  to  the  combat,  less  inviting  than 
Flora's  fragrant  breath,  or  Ceres  or  Pomona's  bountiful  stores.  And 
it  is  very  doubtful  if  the  use  of  the  product  of  the  hog  as  human  food 
is  not  decidedly  deleterious  to  physical,  mental  and  moral  health  and 
vigor.  Yet  the  time  is  doubtless  far  in  the  future,  when  mankind 
generally  will  appreciate  that  fact,  and  cease  to  go  the  whole  hog — 
and  the  hog  is  not  without  its  classic  fame,  it  has  its  legends  both  in 
story  and  song.  The  victor  in  combat  with  the  wild  boar  was  in  the 
olden  time  a  hero  among  his  comrades,  and  he  was  rewarded  with  the 
smiles  of  his  lady  love.  And  there  is  no  animal  that  has  furnished 
the  same  amount  of  human  food  during  the  historic  period.  The  hog 
belongs  to  the  class  mammalia  order  Tachydermata  genus,  Suidoe  or 
Sue. 

The  fosil  bone  of  the  hog  is  found  in  the  Miocene  and  Pliocene  de- 
posits of  the  tertiary  strata,  associated  with  those  of  the  Mastodon 
and  Dinotherium,  that  seems  to  have  been  the  age  of  Pachyderm  or 
thick  skinned  animals,  only  two  of  which  order  the  elephant  and  hog 
have  ever  been  domesti coated.  The  fossil  hog  was  shorter  than  the  domes- 
tic hog  of  modern  times,  but  was  evidently  his  progenitor.  The  wild 
boar  from  which  our  domestic  hog  has  doubtless  descended,  with  its 
closely  allied  species,  are  disseminated  over  near  the  entire  habitable 
globe,  and  have  been  the  companion  of  man  from  the  earliest  antiqui- 
ty. The  hog  is  a  perfect  cosmopolitan,  adapting  itself  to  all  climates. 
Omnivorous  in  its  diet,  eating  herb,  seeds,  grain,  fruit,  insects  or  flesh. 
More  prolific  than  any  domesticated  animal  except  the  rabbit,  easily 
susceptible  of  improvement,  and  quickly  attaining  to  maturity ;  it 
furnishes  a  cheaper  and  larger  return  of  food  for  the  outlay  than  any 
other  animal  reared  for  food.  Consequently  in  an  economical  point 
of  view^  the  hog  occupies  a  prominent  place,  and  is  a  source  of  income 
to  the  farmer;  for  ready  sale,  and  certainly  of  remunerative  return,  is 
not  surpassed  by  any  other  branch  of  his  varied  pursuits.  Particular 
is  this  the  case  in  the  Northwestern  States,  where  varied  and  cheap 
food,  rich  pastures  make  it  the  paradise  of  swine. 

The  census  of  1860,  shows  that  there  were  then  in  the  United 
States  33^  millions  of  swine  of  which  the  State  of  Illinois  contained  2^ 
millions,  or  about  1-liith  of  the  whole.  The  census  shows  that  the 
rearing  of  hogs  is  influenced  by  the  price  of  their  food  and  transpor- 
tation ;  the  pork  costing  much  less  for  transportation  than  the  bulky 
food  of  which  it  is  made. 

In  1860,  the  New  England  States  had  10  hogs  to  each  100  inhabi- 
tants ;  Middle  States,  81 ;  Western  States,  149 ;  Southern  States,  176 ; 
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Pacific  States,  101;  and  an  average  of  the  United  States,  100^.  During  ^he 
year  ending  March,  1868,  there  was  received  \n  Chicago  1,^83,873  hogs^ 
estimated  to  be  worth  about  30,000,000  of  dollars ;  and  during  the 
year  ending  January  1, 1869,  there  was  received  1,706,000,  the  grosa 
weight  of  which  averaged  about  230  pouuds,  and  worth  over  $28,{)Q0^- 
000. 

The  amount  of  this  trade  may  very  justly  stimulate  our  farmerfk 
to  inquire  as  to  the  best  system  of  breeding,  feeding  and  fatteB^ing 
and  the  best  breeds  on  which  to  expend  their  efforts  ip  the  p^ft(JuQ^ 
tion  of  this  important  staple. 

BREEDS  AND  BREEDING. 

There  are  several  good  breeds  which  lay  claim  to  public  favor — 
none  of  which  are  free  from  defects,  or  which  embody  all  the  points 
of  good  hog — the  Berkshire  has  retained  the  good  opinion  of  the  pub^ 
lie  longer  than  any  other  breed,  and  the  improved  Berkshire  is  probar 
bly  our  best  breed.  The  Berkshire  was  first  obtained  by  crossing  the- 
Neapolitan  with  one  of  the  large  English  breeds.  The  Neapolitan  is 
a  descendant  of  the  improved  Eoman  hog,  probably  from  theijc  best^ 
a  proof  of  the  skill  of  that  ancient  people  in  that  direction. 

Most  of  the  improved  English  breeds  were  obtained  by  a  cross  of 
the  large  and  rather  coarse  English  hog  with  the  fine  and  delicate 
Chinese.  The  Suffolk  is  the  result  of  one  of  those  crosses,  and  is  es- 
teemed the  best  breed  in  England*  It  is  of  fair  size  and  retains  in  a 
remarkable  degree  the  fine  fattening  qualities  of  its  China  parent. 

The  pure  Soffolk  is  almost  destitute  ot  hair,  a  very  serious  defect 
under  our  scorching  sun  and  dry  and  hot  climate,  it  is  rather  tender 
for  our  western  treatment,  but  in  fattening  gives  a  good  return  for 
all  the  food  consumed. 

There  are  several  American  breeds  that  have  attracted  attention, 
as  the  Magee  hog  in  Ohio  and  the  Chester  White  from  Pennsylvania, 
both  good  hogs,  but  as  yet  hardly  entitled  to  be  called  distinct  breeds. 
It  requires  a  long  continued  breeding  in  one  direction  with  careful 
and  judicious  selection  to  form  a  distinct  breed,  so  that  all  the  pigs 
will  be  of  uniform  character,  size,  and  form;  till  fully  estabJiishe'' 
there  is  a  tendency  to  breed  back  generally  to  the  ikm>s^  defecti 
progeritor,  and  till  that  tendency  is  overcome,  the  certaiuty  of  rer 
duction  in  its  perfection  cannot  be  relied  on. 

The  Chester  White,  when  distinctly  established,  will  be  a? 
of  the  breeds  are  now  valuable  hogs,  the  square  and  deep  fom 
and  erect  legs,  broad  and  short  head,  quiet  disposition,  gooiP 
ing  qualities  and  heavy  weight,  form  a  combination  of  good 
that  can  hardly  be  surpassed. 

Although  our  best  breeds  of  hogs  were  obtained  b 
crossing  and  our  future  successful  efforts  will  be  perfe 
same  way— yet  the  indiscriminate  crossing  practiced  b^ 
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cannot  be  too  strongly  condemned.  There  seems  to  be  a  mania  for 
mixing  all  breeds,  while  the  aim  should  be  to  preserve  each  breed  dis- 
tinct and  pure.  We  often  see  litters  of  pigs  with  no  two  alike  but 
each  is  a  representation  of  some  one  of  the  eight  or  ten  breeds  whose 
blood  is  mingled  in  the  genealogical  compound.  I  once  made  a  cross 
,  of  the  Irish  Grazier,  a  large  slow  maturing  hog  with  the  Berkshire 
and  then  crossed  that  sow  with  the  SuflFolk — and  the  produce  were  three 
distinct  breeds  from  the  same  litter— first,  a  fine  delicate  pig  that  would 
fatten  at  any  age.  Second,  a  medium  sized  hog  that  would  fatten  at 
12  to  18  months,  and  third,  a  Grazier  hog  that  would  weigh  from  five 
to  seven  hundred  but  must  be  two  or  two  and  a  half  years  old  before 
they  would  lay  on  fat.  Preserve  the  breed  pure  and  distinct, 
should  be  the  rule. 

Both  parents  should  be  at  least  one  year  old  before  being  allowed 
to  breed,  and  if  the  female  should  be  kept  till  five  or  six  years  for 
that  purpose  it  would  materially  improve  the  size  and  vigor  of  the 
pigs ;  while  breeding  from  young  sows  deteriorates  both  size  and 
vigor.  The  period  of  gestation  with  the  sow  is  about  sixteen  weeks  or 
112  days — during  this  period  the  sow  should  never  be  closely  confined, 
but  should  have  ample  room  for  exercise  with  free  access  to  water; 
the  food  should  be  generous  but  not  too  heavy  and  heating — such  as 
will  insure  the  most  perfect  health. 

The  best  season  for  sows  to  farrow  is  April  or  early  in  May,  an 
April  pig  is  worth  one-third  more  than  a  July  pig,  and  more  than  double 
a  September  pig.  Some  breeds  can  be  fattened  at  any  age,  but  none 
will  fatten  as  well  at  one  year  or  much  as  at  15  to  18  months,  any  hog 
must  arrive,  fully  at  maturity  before  it  can  be  easily  fattened.  And 
an  April  pig  can  be  kept  till  a  year  from  the  following  January  at 
less  expense  and  trouble  than  a  September  pig.  While  suckling,  the 
BOW  should  have  free  access  to  grass,  and  should  have  a 
generous  supply  of  tolerably  rich  slop,  and  if  fed  in  a  trough 
easy  of  access,  the  young  porkers  will  soon  learn  to  feed 
with  her  with  decided  benefit  to  themselves  and  the  mother.  At 
eight  weeks  old  they  should  be  weaned— and  if  they  have  learned  to 
eat  with  the  mother  and  are  fed  milk  or  dairy  slop  with  a  generous 
supply  of  fine  bran  or  coarse  meal  they  will  not  fall  off  but  will  con- 
tinue growing  without  interruption. 

A  growing  pig  should  never  be  fed  corn  to  any  amount,  it  con- 
tains too  much  oil  and  does  not  contain  elements  of  growth — light 
grain,  bran  and  shorts,  with  a  good  supply  of  grass  and  succulent 
vegetables  should  constitute  their  food.  After  weaning,  a  pig  should 
never  be  made  extremely  fat,  it  checks  the  growth  and  injures  their 
thrift  afterwards — nor  should  they  be  permitted  to  become  poor — a 
poor  pig  can  never  be  made  to  attain  the  size  or  form  it  would  have 
done  had  it  never  been  stopped  in  its  growth— like  a  hill  of  corn  if 
it  once  becomes  feeble  and  sickly,  no  after  culture  can  atone  for  the 
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injury  done.    A  mangy  pig  is  worthless  and  should  be  consigned  to 
the  ffoiffotha  where  the  dead  animals  of  the  farm  are  deposited. 

Neat,  cleanly  and  well  sheltered  accommodation  should  be  pro- 
vided for  swine  especially  during  the  season  of  growth — the  hog  has 
been  much  slandered  in  relation  to  his  uncleanly  habits— in  some  re- 
spects the  hog  is  more  cleanly  than  the  cow  or  the  horse  or  most  do- 
mestic animals.  It  is  true  like  the  Elephant  and  other  Pachyderms 
he  is  fond  of  bathing,  a  cleanly  h  ^bits  and  it  is  more  the  fault  of 
his  keeper  than  his  own,  that  he  wallows  in  mud  when  better  accom- 
modation are  not  accessible.  But  if  young  pigs  have  to  lie  in  a  damp 
and  dirty  bed,  their  skin  soon  becomes  encrusted  with  scurf,  the  ears  and 
tail  frequently  drop  off  and  the  growth  is  at  once  arrested.  During 
the  entire  rearing  to  the  term  of  fattening,  the  animal  should  be  kept 
in  a  sleek,  healthy  and  growing  condition. 

The  natural  instincts  of  every  animal  must  be  consulted  and  fol- 
lowed to  produce  the  best  results  when  domesticated. 

The  hog  is  impatient  of  both  heat  and  cold — any  unusual  exer- 
tion during  the  heat  of  gummer,  especially  if  in  full  Aesh^  will  fre- 
quently cost  him  his  life,  comfortable  shade  should  always  be  pro- 
vided, convenient  of  access,  such  as  will  protect  them  from  the  noon- 
day heats  of  the  summer  sun — neglect  of  this  is  inexcusable  cruelty, 
and  will  be  a  serious  drawback  from  the  credit  sido  of  the  pork 
account 

Equally  important  is  ample  protection  from  the  opposite  ex- 
treme of  the  winter  cold.  Pigs  dropped  in  the  fall  are  unfit,  with 
all  the  care  that  can  or  will  be  given  by  our  common  farm  accom- 
modations to  pass  uninjured,  the  severity  of  the  winter  season- 
Early  spring  pigs  will  do  much  better,  but  a  well  covered,  well 
protected  and  well  littered  sty  where  the  pigs  will  not  lie  more 
than  one  deep — and  when  their  owner  will  not  have  the  night  mare 
from  listening  to  their  unearthly  screams  from  suffering  from  the  biting 
cold  is  essential  to  successful  pork  raising.  And  I  do  not  believe 
that  any  good  christian  can  say  his  prayers  and  sleep  easily  and 
quietly,  while  the  whole  neighborhood  is  made  vocal  by  the  cries 
of  his  freezing  pigs. 

During  the  cold  season,  a  proportion  of  corn  as  food  is  not  objec- 
tionable. It  is  well  calculated  to  keep  up  the  animal  heat^  and  from 
the  care  and  convenience  of  feeding,  it  is  now  and  doubtless  will  con- 
tinue to  be  the  principal  food  at  that  season.  Yet  the  best  results 
won't  follow  when  most  of  the  coarser  grains  with  bran  made  into 
slop,  and  refuse  apples,  potatoes,  or  other  roots  or  green  food  consti- 
tute the  diet. 

Dry  grain  of  any  kind  is  not  the  best  feed,  and  for  this  reason  the 
hogs  that  follow  beef  cattle  highly  fed  with  corn  do  better  than  when 
they  receive  the  corn  directly  from  the  crib. 

During  the  summer,  before  fattening,  a  clover  or  tin^^^,jgasture 
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is  indispensable  to  successful  fattening  and  to  economical  production 
of  pork — and  the  next  best  course  is  soiling  with  clover,  timothy,  or 
other  succulent  grasses  or  vegetables.  Confinement  in  small  pens 
and  heavy  feeding  with  corn,  is  the  most  expensive,  as  well  as  the 
least  successful  preparation  for  fattening  in  the  fall  that  can  well  be 
adopted.  If  fed  through  the  hot  weather  exclusively  on  corn,  the 
teeth  become  sore  and  the  animal  is  generally  diseased.  At  killing 
time  the  livers  will  generally  be  found  diseased,  and  it  will  be  found 
impracticable  to  make  them  put  on  fat. 

One  autumn,  when  corn  was  worth  twenty  cents,  a  neighbor 
enquired  of  me  if  I  could  tell  why  his  hogs  would  not  fatten,  and  also 
saying  that  most  of  his  neighbors  made  the  like  complaint.  I  replied 
that  the  reason  was  obvious,  cheap  corn  was  the  trouble,  not  that  ten 
cent  corn  is  less  nutritious  than  when  the  price  is  one  dollar,  but  it  is 
fed  too  liberally,  and  neither  a  hog  or  any  other  animal  can  stand  full 
feeding  with  corn  alone  but  a  few  months  and  continue  in  health. 
The  proper  course  is  to  so  feed  during  the  summer  as  to  preserve  the 
animals  in  the  most  perfect  health,  keep  them  thriftily  growing,  and 
slightly  gaining  in  flesh,  so  as  to  prepare  them  best  for  the  fattening 
process,  which  is  always  more  or  less  a  health  destroying  process. 
With  good  clover  or  timothy  pasture,  a  little  corn  or  other  grain  is 
not  objectionable,  but  they  will  do  well  on  the  pasture  alone — they 
will  grow  but  not  fatten — and  if  kept  through  the  summer  on  grass 
alone,  will  be  in  admirable  condition  to  take  on  flesh,  they  will 
account  promptly  for  every  kernel  of  corn  judiciously  given  them. 

Their  teeth  and  digestive  organs  are  all  fresh  and  in  good  condi- 
tion, and  with  strong  appetites  and  vigorous  health,  their  advance  to 
the  condition  of  respectable  porkers  is  easy  and  rapid.  Sudden 
changes  from  solid  to  succulent  food  should  be  carefully  avoided,  and 
vice  versa^  the  change  from  grass  to  heavy  feeding  with  corn  should 
be  very  gradual,  especially  as  the  fattening  season  commences. 

There  is  one  primary  rule  in  fattening  that  should  never  be  vio- 
lated, the  change  of  feed  should  always  be  from  lighter  to  heavier, 
and  never  from  heavier  to  lighter.  Consequently,  when  taken  from 
grass  and  vegetables,  a  little  soft  corn  or  meal  should  be  gradually 
introduced.  Corn  cut  while  the  kernel  is  in  the  milk  is  good  food  to 
follow  the  grass.  The  gradual  hardening  of  the  grain  will  be  a  proper 
increase  of  the  nutrient  quality  of  the  food.  When  fairly  established 
on  a  diet  of  sound  corn,  it  should  be  fed  on  a  clean  floor,  and  in  amount 
about  what  will  be  eaten  but  not  so  as  to  have  a  kernel  left.  The 
practice  of  leaving  a  quantity  of  corn  more  than  will  be  eaten  on  the 
feeding  floor  is  a  very  wasteful  and  bad  practice.  The  nice  point  to 
ascertain  is  to  find,  by  measurement,  the  amount  that  will  be  con- 
sumed without  any  waste,  and  then  to  always  measure  the  feed,  by 
that  standard,  varying  the  amount  as  their  appetites  require.  There 
are  no  animals  that  will  retain  their  appetite  and  thrive  as  well  when 
fed  to  a  surfeit,  with  the  unused  food  blown  and  dirty  constantly 
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before  them  as  they  will  with  just  enough  to  give  healthy  and  full 
action  to  the  digestive  organs,  and  to  preserve  the  appetite  unim- 
paired. To  eflfect  this  the  last  of  each  feed  should  be  consumed  with 
avidity.  Thus  the  old  adage,  that  the  lazy  farmer  who  leaned  upon 
the  fence  while  his  hogs  finished  their  meal,  always  had  the  leanest 
pork,  has  much  significance. 

Plenty  of  water,  with  occasionally  a  little  salt,  coal  and  ashes  to 
correct  the  acidity  of  the  stomach  of  the  gourmand  porkers,  com- 
pletes the  required  dietary.  This  system  of  feeding  is  adapted  to  corn 
fattening  as  practiced  at  the  West 

Our  eastern  friends  have  a  somewhat  diflerent  system.  First, 
having  secured  the  necessary  buildings,  kettles,  troughs,  etc.,  they 
commence  the  fattening  process  by  boiling  vegetables,  such  as  apples, 
potatoes,  pumpkins,  or  any  other  that  hogs  will  eat,  and  when  thor- 
oughly cooked,  these  constitute  the  food  for  the  first  few  days,  they 
then  commence  adding  a  very  little  meal,  mixing  it  with  the  hot, 
boiled  or  steamed  vegetables,  so  as  to  cook  it  thoroughly.  When  the 
mess  has  undergone  a  slight  fermentation  it  is  ready  for  use.  The 
amount  of  meal  is  very  gradually  increased,  till  toward  the  close  of 
the  fattening  season,  when  meal  alone  is  given ;  the  meal  is  of  com, 
oats,  buckwheat,  and  barley,  ground,  either  mixed  or  separately. 

This  system  resembles  the  English  practice,  and  aside  from  the 
labor  required,  is  much  more  economical  than  the  practice  at  the  west 
of  feeding  on  corn  alone.  Hogs  are  made  equally  fat  in  much  less 
time. 

When  our  grain  can  be  made  into  meal  as  cheaply  here  as  in  New 
England,  and  labor  shall  be  as  plenty  and  cheap,  the  eastern  system 
will  deserve  a  fair  trial  here. 

As  to  the  value  of  com  when  fed  to  hogs,  farmers  diflfer  very 
widely.  Instances  are  given,  when,  by  actual  weight,  hogs  have  put 
on  from  12  to  18  pounds  by  consuming  one  bushel  of  corn ;  my  opinion 
is,  that  10  pounds  gain  for  each  bushel  of  com  consumed  is  a  fair  esti- 
mate. At  that  estimate,  pork  at  $10  00  per  cwt  is  equal  to  corn  at 
one  dollar  per  bushel — or  at  $5  00  per  cwt.  it  is  equal  to  corn  at  50 
cents — but  to  secure  even  that  result,  the  management  must  be  judi- 
cious throughout.  Hogs  kept  in  a  close  pen  and  fed  corn  through  the 
whole  period  of  their  existence  will  figure  up  the  pi^ofits  on  the  wrong 
side  of  the  balance  sheet,  and  much  depends  on  the  breed;  there  will 
be  a  wide  difference  between  results  from  a  good,  and  inferior  breed 
with  the  same  keeping.  There  is  much  point  in  the  reply  of  the  man 
when  his  neighbor  wanted  to  get  some  of  his  breed  of  hogs,  that  he 
would  wanthis  swill  tub  too.  Yet,  both  a  good  breed  and  a  well-filled 
trough  are  essential  to  successful  pork  raising. 

I  will  only  briefly  notice  some  of  the  diseases  of  swine  and  their 
remedies,  and  will  then  relieve  your  patience.  I  have  but  little  faith 
in  specific  medicine  as  a  cure  for  hog  cholera,  or  any  other  disease  to 
which  swine  are  subject,  and  I  have  very  little  faith  in  a  sick  hog. 
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My  practice  is  to  turn  them  loose  where  there  is  water,  and  leave 
them  to  nature  and  their  own  instincts.  A  larger  per  centage  thus 
treated  recover  of  any  disease  than  when  treated  by  any  prescribed 
form  of  medicine.  But  a  sick  hog  is  poor  property,  and  may  be  re- 
garded, generally,  as  belonging  to  the  debt  side  of  the  account  of 
profit  and  loss. 

The  wild  animals  in  their  native  haunts  are  seldom  diseased.  The 
wild  boar  in  the  forests  of  Europe  or  Asia,  I  presume,  never  had  the 
cholera,  but  when  domesticated  his  natural  instincts  are  thwarted,  his 
food  is  changed,  he  chafes  under  confinement;  sometimes  starved, 
then  fed  to  a  surfeit  with  filthy  pens,  exposed  to  cold  and  heat,  it  is 
not  surprising  that  he  becomes  diseased. 

The  laws  which  govern  the  nicely  balanced  organism  even  of  the 
hog  cannot  be  violated  with  impunity.  Every  species  of  animal  has 
its  natural  food,  habits,  condition  and  natural  requirements,  and  the 
nearer  those  can  be  supplied,  the  more  certain  the  immunity  from 
disease. 

Any  cause  that  weakens  the  vitality  of  any  animal  tends  to  invite 
disease.  The  practice  of  in  and  in  breeding  has  a  most  injurious  ef- 
fect upon  swine,  rapidly  weakening  the  vitality,  and  in  two  or  three 
generations  rendering  them  worthless,  if  not  extinct.  When  thus 
weakened,  any  exciting  cause  will  induce  cholera  or  some  kindred 
disease. 

Sudden  changes  of  food,  especially  from  high  to  low  feed,  or  the 
opposite,  exposure  to  excessive  heat  or  cold,  and  an  insuflBcient  supply 
of  water,  are  among  the  causes  of  disease  to  be  avoided. 

If  all  the  requirements  of  comforts,  good  beds  and  shelter,  appro- 
priate food  judiciously  given,  plenty  of  water  for  drinking  and  bath- 
ing, and  all  the  natural  instincts  are  supplied  as  far  as  practicable, 
even  in  a  domesticated  state,  there  will  be  little  danger  of  disease. 

The  old  superstition  that  disease  is  the  decree  of  fate  or  of  unpro- 
pitious  stars,  has  long  since  been  exploded,  or  should  have  been,  and 
like  every  other  effect  is  regarded  as  the  result  of  tangible  cause. 
Avoid  the  cause  and  the  effect  will  never  be  developed.  Preveniioii 
is  better  than  cure. 

Like  other  domestic  animals,  the  hog  is  frequently  the  victim  of 
a  cruelty  which  disgraces  humanity.  He  is  but  a  hog,  and  his  stub- 
born disposition,  which  often  is  more  than  reflected  by  his  master,  is 
made  the  pretext  for  abuse  and  cruelty,  but  especially  is  he  the  ob- 
jective point  of  all  the  worthless  curs  within  his  range  ;  minus  ears 
and  tail,  he  frequently  presents  a  living  monument  of  his  wrongs.  A 
man  frequently  harbors  a  grudge  against  his  neighbor,  but  is  too  cow- 
ardly to  attack  the  man,  but  will  dog  his  hogs  instead.  Such  a  man 
abuses  his  superiors. 

Every  animal  we  rear  is  entitled  to  our  kindness  and  protection. 
Nor  is  the  hog  undeserving  our  regard.  Instances  have  occurred 
where  they  have  shown  much  intelligence  and  even  affection.    They 
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haye  been  trained  to  hunt,  and  the  ^4earned  pig"  has  often  astonished 
the  natives  with  his  sagacious  performances. 

The  acute  instinct  which  directs  the  pig  straight  to  his  home,  as 
the  bee  flies,  miles  distant,  when  he  was  conveyed  in  a  tight  box  from 
home,  round  a  circuitous  and  crooked  road,  is  a  performance  that  man, 
with  all  his  faculties,  can  never  imitate. 

There  is  no  animal  so  low  in  the  scale  but  has  characteristics  that 
excite  our  admiration  and  wonder.  They  are  all  the  handiwork  of  the 
Great  Architect  of  Nature. 

If  we  would  rear  them  successfully,  we  must  know  their  natures, 
their  instincts  and  their  wants,  and  we  shall  learn  that  the  treatment 
that  kindness  and  humanity  dictates  will  bring  the  greatest  pecuniary 
profit.  As  the  path  of  duty  is  the  path  of  happiness,  so  kindness  to 
the  most  inferior  animals  we  rear,  is  the  best  guarantee  of  success. 


LINCOLN  BWB. 


LiKCOLN  EwB.— Bred  by  T.  MarshaU,  Branston,  Eng^land.    Winner  of  first  prixe  at  Smithfield 
and  Birmingham,  fat  cattle  shows,  1863. 

Live  weight,  366  poands ;  dead  weight,  67  pounds  per  quarter ;  girth,  6  feet. 

Five  years  old^  bred  five  lambs^  and  averaged  fifteen  pounds  of  wool  eftch  shearing,      t 
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SHEEP. 

A  Lecture  hy  A.  M.  Oarland^  President  of  the  Illinois  State  Wool 

Growers^  Association^  delivered  at  the  Illinois  Industrial 

University y  January  21, 1868. 

As  in  the  past,  of  all  the  domestic  animals,  none  have  occupied 
so  prominent  a  place  in  the  history  and  economy  of  civilized  nations 
as  the  sheep — so  at  the  present  time  no  animal  bears  so  intimate  a  re* 
iation  to  the  comfort  and  necessities  of  the  human  family. 

Among  the  many  wise  and  bountiful  gifts  of  nature  for  the  wel- 
fare of  the  human  family,  none  are  so  indispensable  as  this  animal — 
furnishing  as  it  does,  at  the  same  time,  a  food  so  wholesome  and  nutri- 
tious, and  the  most  comfortable  and  healthy  of  our  clothing  materials. 
And  we  find  that  man  was  not  slow  in  availing  himself  of  so  generous 
a  gift. 

*'Abel  was  a  keeper  of  sheep,"  and  the  firstlings  of  his  flock,  offered 
as  a  sacrifice,  were  acceptable  to  the  Lord ;  and  the  frequent  allusions 
to  the  sheep  all  through  the  Holy  Writings  and  Prophecies,  it  seems 
were  intended  to  have  the  double  office  of  furnishing  appropriate  il- 
lustrations of  the  purity  and  usefulness  necessary  to  the  perfect  man, 
and  to  fix  ineffaceably  upon  the  minds  of  the  people  of  the  then  and 
coming  ages,  the  prominence  of  this  most  indispensable  animal. 

The  shepherds  upon  the  plains  of  Bethlehem  were  the  first  of 
men  favored  with  a  look  upon  the  brightness  of  the  star  that  marked 
the  birth-place  of  the  Savior  of  the  world. 

Nor  is  this  prominence  peculiar  to  sacred  history.  We  find  fre- 
quent allusions  to  the  sheep  in  the  oldest  writings  of  China,  and  Per- 
sia, and  India ;  and  representations  of  them  are  found  carved  upon 
the  monuments  of  ancient  Egypt. 

More  than  two  hundred  and  fifty  years  ago  (in  1613),  John  May 
wrote,  concerning  the  famous  "wool  sack"  upon  which  the  Lord  Chan- 
cellor of  England  has  sat  for  ages,  as  President  of  the  House  of  Lords : 

"  The  antiquitie  of  wool  within  this  Kingdom  hath  been,  beyond 
the  memorie  of  man,  so  highly  respected  for  those  many  Benefits 
therein,  that  a  customable  use  has  always  been  observed  to  make  it 
the  seat  of  our  wise,  learned  judges,  in  the  sight  of  our  noble  Peers 
(in  the  Parliament  House),  to  imprint  the  memorie  of  this  worthy 
commoditie  within  the  minds  of  those  firm  supporters  and  chief  rulers 
of  the  land."* 

Mr.  John  L.  Hayes,  in  an  admirable  paper,  read  at  Philadelphia, 
in  1865,  says  of  the  sheep :  **This  species  is  endowed  with  a  plasticity, 
so  to  speak,  so  remarkable,  that  it  is  more  susceptible  of  modification 
than  any  other  animal  except  the  dog;  so  that  *  the  breeder,'  as  Lord 
Somerville  says,  *  may  chalk  out  upon  a  wall  a  form  perfect  in  itself, 
and  then  give  it  existence.'    H3nce  peculiarities  are  developed  in  the 

See  Smith's  Memoirs,  Vol.  I.  i     r^r^r^ir> 
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coverings  of  diflFerent  races  produced  by  man,  which  make  the  dis- 
tinctness and  variety  of  fabric  which  characterize  the  wool  manufac- 
ture; and  thus  we  have  the  coarse  Cordova  and  Donskoi  wool  for  our 
carpets ;  the  noble  electoral  wools  of  Saxony  and  Silesia  for  our  broad- 
cloths ;  the  strong  middle  wools  of  the  Southdown  and  our  native 
sheep  for  blankets ;  the  soft,  long  and  finer  merino  wools  of  France, 
Vermont  and  Michigan  for  thibets,  delaines  and  shawls ;  the  longer 
and  coarser  wools  of  the  Ootswold  and  Leicester  races  for  worsteds  in 
their  thousand  applications;  the  very  long  and  bright  haired  lustre 
wools  of  Lincolnshire  for  alpaca  labrics,  and,  lastly,  the  precious, 
silky  Mauchamp  wool,  the  recent  triumph  of  French  agronomic  skill, 
rivalling  even  the  Cashmere,  for  shawls,  and  the  Angora  for  Utrecht 
velvets." 

The  docility,  hardiness,  easiness  of  keep,  and  prolificacy  of  the 
sheep — strong  arguments  in  its  favor  in  semi-barbarous  countries  like 
Australia,  South  America,  Africa,  and  some  parts  of  Asia,  are  found 
to  increase  in  force  when  mixed  with  the  agriculture  of  more  civilized 
nations. 

SHEEP  AS  FERTILIZERS. 

There  is  an  old  Spanish  proverb  to  the  eflfect  that  **  gold  springs 
up  where  the  foot  of  the  sheep  has  trod."  This  is  literally  true  as  ap« 
plied  to  the  wealth  that  lies  hidden  and  undeveloped  in  the  soil.  It  is 
certainly  not  necessary  here  ,to  dwell  upon  the  expediency — not  to  say 
absolute  necessity— of  maintaining  the  fertility  of  our  soil.  As  fer- 
tilizers sheep  are  unrivalled  among  the  domestic  animals.  Beneath 
their  "  golden  hoofs"  we  see  the  fields  of  Great  Britain,  after  centuries 
of  cultivation,  rivalling  in  productions  of  wheat,  and  excelling  in  their 
yield  of  grasses  the  fertile  prairie  lands  of  our  own  and  other  Western 
States.  The  preponderating,  the  undisputed  testimony  of  many  of 
the  most  successful  farmers  of  Great  Britain  is,  that  farming,  though 
now  profitable,  could  not  remain  so,  in  many  localities,  without  sheep. 

Blest  as  we  are  with  a  virgin  soil  of  unsurpassed  fertility,  we 
should  constantly  keep  in  mind  the  fact  it  is  not  inexhaustible ;  and 
the  sooner  we  give  heed  to  this  fact,  and  learn  to  diversify  our  indus* 
try  so  as  to  preserve  in  our  soil  its  original  fertility,  the  better  for  the 
most  of  this  generation,  and  all  of  the  unborn  millions  that,  after  it, 
are  to  find  homes  and  a  livelihood  upon  the  bosom  of  our  vast  prai- 
ries, and  along  the  margins  of  our  beautiful  streams. 

Sheep  should  be  handled,  upon  every  farm,  in  connection  with  the 
raising  of  grain  crops.  They  occupy  a  place  in  the  economy  of  the 
farm  that  no  other  animal  can  fill  so  well,  in  consuming  the  straw  and 
cornstalks,  and  other  refuse  fodder. 

The  facility  with  which  the  product  of  the  flock  is  transported  is 
a  strong  argument  in  their  favor.  The  greatest  drawback  in  the  rais- 
ing of  the  great  staple  of  the  Northwest,  Indian  com,  is  the  expense 
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of  getting  it  to  market.  We  daily  see  the  price  of  corn  quoted,  in 
our  lake  shore  and  Eastern  markets,  at  a  pretty  high  figure ;  but  the 
rejoicing  of  the  farmer  is  pretty  thoroughly  allayed  when  he  reflects 
that  from  one-half  to  two- thirds  of  this  round  price  has  to  be  paid  to 
railroads  for  transportation.  As  sheep  are  usually  feed  in  Illinois,  it 
requires  a  bushel  of  corn  to  make  a  i>ound  and  a  quarter  of  wool. 
How  much  better,  then,  to  transform  our  corn  into  wool,  which  can 
be  sent  to  the  same  eastern  markets  for  one  tenth  to  one-twentieth  its 
selling  price.  The  only  better  way  than  this  would  be,  after  having 
transformed  our  corn  and  grass  and  straw  into  wool,  to  bring  the  man- 
ufacturer to  our  doors,  and  let  him  and  his  operatives  furnish  a  home 
market  for  the  other  products  of  the  farm,  while  saving  the  transport- 
ation of  the  wool  one  way,  and  the  cloth  back  again. 

LEGISLATIVE  PROTECTION  NECESSARY. 

Notwithstanding  these  incentives  to  a  generally  diffused  sheep 
husbandry,  the  history  of  the  "  flock  "  in  the  United  States  is  an  event- 
ful one.  The  instability  that  has  characterized  our  national  legisla- 
tion, with  its  bearing  upon  wools,  both  in  their  raw  and  manufactured 
states,  has  shrouded  the  business  of  both  the  grower  and  manufac- 
turer of  this  staple  with  a  cloud  of  uncertainty,  alike  detrimental  to 
the  interests  of  both.  So  that  the  past  history  of  sheep,  with  us,  can- 
not be  written,  nor  their  future  conjectured,  without  touching  upon 
that  principle  of  political  economy  affecting  this  and  and  all  other 
branches  of  industry — the  protection  of  the  American  against  the 
competitive  labor  of  persons  living  on  lands  without  cost,  in  a  climate 
without  winter,  under  a  government  that  imposes,  if  any,  but  a  nomi- 
nal tax,  and  in  a  state  of  society  which  requires  but  little  for  its  sup- 
port 

The  grower  of  wool  here  needs  to  have  the  protecting  arm  of  his 
government  thrown  around  him,  in  so  far  that  the  necessities  of  his 
situation,  such  as  high  taxes  lor  the  support  of  the  government, 
schools,  the  support  of  churches,  and  the  other  adjuncts  of  an  advanced 
civilization,  place  him  at  disadvantage  when  brought  in  contact  with 
the  producers  of  wool  who  are  exempt  from  these  burdens.  Without 
here  attempting  an  argument  in  favor  of  a  protective  policy  in  our 
national  legislation,  let  me  say  in  passing,  that,  in  my  humble  opin- 
ion^ such  a  protective  or  defensive  policy  leads  to  the  only  road  through 
which  the  American  producer  can  ever  reach  that  firm  basis  from 
which  he  can  defy  the  competition  of  the  world.  France  pursued 
such  a  policy  until  the  justlv  celebrated  Rambouillet  wools  were  re- 
lieved, by  their  own  excellence,  from  all  competition,  when  even  the 
producers  themselves  consented  to  the  abolition  of  all  duties. 

The  culture  and  increase  of  flocks  of  sheep  are,  with  us,  a  nation- 
al necessity.  The  United  States,  dependent  upon  Australia  or  South 
America  for  her  raw  clothing  material,  in  the  event  of  a  foreign  war, 
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is  at  the  mercy  of  any  power  that  can  man  and  float  half  a  dozen  war 
vessels.  This  Insignificant  force,  by  depriving  us  of  the  means  to 
clothe  our  army  and  our  people,  could  freeze  us  into  terms  that,  under 
more  favorable  circumstances,  could  not  be  extorted  by  the  combined 
navies  of  the  world*  I  have  no  envy  for  the  foresight  of  the  states- 
man, or  the  patriotism  of  the  journalist,  who  would  place  his  country 
in  a  position  exposed  to  such  danger.  We  muBt  defend  both  the  agri- 
culturist and  the  mechanic,  the  manufacturer  and  the  laborer,  against 
the  cheap  labor  of  Europe  and  the  semi- barbarous  countries,  even 
though  it  co8t%  something  to  do  it.  This  was  the  policy  of  every  man- 
ufacturing nation  of  continental  Europe,  after  Peace  had  spread  her 
wings  over  the  desolated  war  path  of  the  First  Napoleon  ;  and  the 
result  we  see  to-day  in  the  thousands  of  workshops  and  factories  that 
make  Europe  one  vast  beehive. 

At  that  time  the  policy  of  England  was  to  keep  the  other  nations 
dependent  upon  her  for  their  manufactures,  not  only  of  clothing  but 
all  other  artificial  necessaries;  and  one  of  her  statesmen,  Lord  Broug- 
ham, while  urging  the  great  advantage  to  accrue  from  such  a  condi- 
tion, said:  "England  can  well  afford  to  incur  some  loss  in  the  export 
of  English  goods  for  the  purpose  of  destroying  foreign  manufactures 
ivL^m  cradle  P^ 

GENERAL  SUGGESTIONS. 

The  period  of  gestation  with  the  sheep  is  five  months— though 
exceptions  to  the  rule,  in  a  variation  of  two  or  three  days,  and  even 
somestimes  a  week,  are  not  uncommon.  The  great  fundamental  law 
of  nature,  that  "like  begets  like"  finds  no  more  exceptions  with  the 
sheep  than  with  other  domestic  animals.  In  breeding  use  none  but 
the  best  animals,  and  be  careful  that  lambs  do  not  come  in  the  spring 
before  you  have  grass  for  the  mother.  Attention  to  these  points  will 
relieve  the  farmer  of  much  labor  and  loss,  and  go  very  far  towards  in- 
suring a  healthy  and  vigorous  oflspring. 

WOOL  PRODUCTS  OP  THE  W0RH>. 

In  the  United  States,  with  an  annual  clip  of  about  100,000,000 
poqnds,  the  home  demand  for  wool  exceeds  the  supply  by  nearly  one- 
third.  It  may  be  of  interest  here  for  us  to  inquire  for  a  moment 
where  the  wool  is  raised  that  clothes  the  world.  The  latest  estimates 
available  are  German.*  These  place  the  production  of  the  wools  of 
the  globe  at  1,610,000,000  pounds,  or  one  and  one-quarter  pounds  to 
each  inhabitant,  calculated  upon  an  estimated  population  of  1,285,- 
0OO,OCO  people. 

The  amount  set  down  to  each  country  is  as  follows: 

England 260,000,000  pounds. 

Germany 200,000,000      " 

France 183,000,000      " 

*U.  S.  Bconomist,  June  10, 1865,  also,  address  of  John  L.  Hajes. 

Digitized  by  VjOOQ iC 


286  MISSOURI  AGBICULTUBS. 

Spain,  Italy  and  Portugal 119,000,000  pounds. 

Australia,  South  America  and  South  Africa 157,000,000      " 

Russia  in  Europe 125,000,000      " 

United  States 95,000,000      " 

British  North  America 12,000,000      " 

North  Africa 49,000,000      '' 

Asia,  at  a  very  general  estimate 470,000,000      \ 

In  the  manufactures  of  carded  or  clothing  wool,  from  statistics  col- 
lected at  the  recent  Paris  Exposition,  the  leading  countries  of  the 
world,  stand  relatively  thus : 

Rhenish  Prussia,  first  for  men's  wear;  France,  first  for  women's 
wear;  Austria  second  for  women's  wear;  France  second  for  men's 
wear;  Belgium  third  for  men  and  women's  wear;  Prussia  fourth  for 
men  and  women's  wear;  England  fifth  for  men  and  women's  wear; 
the  United  States  sixth  for  men  and  women's  wear;  and  Russia 
seventh  for  men  and  women's  wear. 

In  combing  wool  fabrics,  France  stands  first,  and  England  second; 
the  other  European  nations  showing  nothing  to  particularly  distin- 
guish them  from  each  other.* 

The  largest  flocks  of  sheep  of  which  we  have  any  knowledge  are 
in  Russia.f 

Mr.  Michel  Bernstein,  of  Odessa,  describes  his  production  as  fol- 
lows :  "The  flock  of  Falz  Feim  consists  of  400,000  animals.  The  last 
shearing  produced  30,000  poods,  washed,  and  sold  for  870,000  roubles, 
or  2,974,500  francs,"  or  in  plain  English  1,250,000  pounds,  selling  for 
$595,000.  Another  flock  is  mentioned,  as  the  property  of  Mr.  Tilibert, 
consisting  of  70,000  merino  sheep. 

We  have  in  the  United  States  not  far  from  35,000,000  sheep  of  all 
breeds.  By  far  the  greater  part  of  this  number  are  of  the  merino 
family  and  its  crosses.  "The  merino  breeds  are  distinguished  amongst  • 
the  various  types  of  the  ovine  species  by  the  fineness  of  their  wool, 
and  the  abundance  of  their  fleeces."  The  product  of  these,  with  oc- 
casional combinations  of  foreign  wool,  and,  I  am  sorry  to  say,  some- 
times, shoddy  are  made  into  the  characteristic  woolen  fabrics  of  our 
country,  such  as  plain  and  fancy  cassimeres,  sackings,  repellants,  tri- 
cots, beavers,  cloakings,  woolen  shawls,  and  the  diff'erent  varieties  of 
flannels.  With  proper  encouragement  the  American  grower  will  soou 
be  enabled  to  furnish  all  the  card  wool  or  fine  wool  clothing  needed 
by  our  population. 

AMEBIGAN  MEBINOS. 

It  is  cause  for  just  pride  to  know  that  to  such  a  hi.fi:h  state  of  per- 
fection has  fine  wool  sheep  husbandry  been  brought  in  Vermont  and 
some  other  localities,  that  the  American  merino,  now  recognized  as  a 
distinct  type,  stands  unrivaled  in  the  ovine  species  for  symmetry  of 

^Report  of  E.  R.  Madge,  U.  S.  Commissioner  of  Paris  ExpositioD. 
tibid. 
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form,  strength  of  constitution,  and  in  compactness  of  its  fleece. 
These  excellencies  are  the  more  gratifying  in  view  of  the  fact  that 
they  have  been  attained  without  the  sacrifice  of  that  hardiness  and 
capacity  for  enduring  long  journeys,  and  aggregating  in  large  flocks, 
that  were  such  prominent  characteristics  of  their  trans-Atlantic  an- 
cestors. 

Many  prudent  and  successful  feeders  pronounce  this  the  most 
profitable  sheep  for  the  stall,  and  they  furnish  a  quality  of  mutton  ad- 
mitted by  many  good  judges  to  nearly  equal  the  famed  Southdown, 
It  is  the  generally  accepted  opinion  of  those  best  informed,  that  this 
class  will  furnish  a  greater  return  in  wool  and  mittton^  for  an  equal 
amount  of  feed  and  attention,  than  any  other.  The  exceptions  to  this 
rule,  if  any  exist,  are  to  be  found  in  close  proximity  to  large  markets, 
and  upon  very  high  priced  lands.  The  weight  ot  fleece  from  some  of 
these  animals  is  enormous,  and  shows,  in  an  eminent  degree,  the  suc- 
cess that  has  attended  the  efforts  of  the  American  breeders  in  im- 
proving upon  the  original  stock  as  imported  from  (Spain  in  the  early 
part  of  the  present  century.  Single  fleeces  weighing  from  18  to  25 
pounds  are  frequently  taken  from  choice  rams,  while  in  a  few  excep- 
tional cases,  as  high  as  30  pounds  has  been  clipped  from  a  single  year's 
growth.  From  ewes,  fleeces  have  weighed  from  nine  to  sixteen 
pounds.  This  is,  of  wool  in  an  unwashed  state — and  quite  often  is 
made  up  of  gum  or  grease. 

HOUSING    AND   PAMPERING. 

The  custom  of  housing,  feeding  too  highly,  and  in  every  manner 
unduly  developing  and  retaining  within  the  wool  the  oily  secretions 
of  the  animal,  has  been  carried  to  an  extreme  no  honest,  practical 
breeder  will  justify,  and  has  undoubtedly  operated  to  the  disadvan- 
tage of  all  parties — affording,  as  it  has,  the  opportunity  for  the  im- 
poster  to  palm  off  upon  the  inexperienced  purchaser  animals  either 
entirely  worthless,  or  at  best  of  very  inferior  merits.  This  practice 
has  tended  largely  to  bring  ''full  blood"  and  "show  sheep"  into  disre- 
pute. Many  who  have  been  thus  imposed  upon  now  stand  ready  to 
denounce  the  ''sheep  business"  as  an  unremunerative  humbug,  and 
those  engaged  in  breeding  choice  animals  as  cheats  and  impostors. 
With  the  cynical  statesman  of  Roanoke,  they  are  ready  to  "walk  half 
a  mile  any  day  to  kick  a  sheep."  The  housing,  and  otherwise  pam- 
pering of  sheep  is  not,  necessarily^  a  fraud.  If  parties  resorting  to 
such  a  custom  would  inform  the  purchasers  of  their  animals  of  the 
manner  in  which  they  had  been  handled,  j!?re?J(rJZy  no  wrong  would  be 
done.  I  say  "probably,"  for  any  one  having  experience  in  such  mat- 
ters, will  appreciate  the  difficiilty  in  arriving  accurately  at  the  real 
merits  of  an  animal  that  has  been  thus  highly  pampered.  At  best  it 
is  a  useless  expenditure  of  time  and  money,  and  unless  much  intelli- 
gence and  care  are  exercised  will  redound  to  the  detriment  of  the 
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constitution  of  animals  and  their  offspring.  Animals  possessing  real 
merit  do  not  require  any  artificial  adornments  to  recommend  them  to 
the  breeder  of  judgment  and  experience,  and  the  sooner  the  practice 
is  abandoned  the  better  for  all  parties. 

The  very  severe  tests  by  scouring  to  which  many  fleeces  have  been 
subjected,  lately,  demonstrate,  however,  a  marl^ed  improvement  in 
the  weight  of  cleansed  wool.  The  tests  conducted  by  the  Board  of 
Agriculture  of  our  own  State,  in  1866  and  1867,  developed  fleeces  av- 
eraging from  5  to  7  pounds  when  thoroughly  scoured;  while  in  some 
Eastern  States  fleeces  have  been  found  to  average  as  high  as  6,  7  and 
8  pounds — and  at  least  in  one  instance,  reached  over  nine  pounds — [9 
lbs.  3  oz.].  This  considerably  exceeds  the  weight  of  the  unwashed 
fleeces  of  the  best  Spanish  rams  at  the  beginning  of  the  present  cen- 
tury— which  Youatt  places  at  8  pounds,  and  Livingston  at  8^  pounds. 
It  may  be  of  interest  to  note  here  that  American  merino  rams  are  now 
being  transported  to  Australia — sent  there  to  give  "quality  and  body 
to  the  degenerated  wools  of  that  locality." 

TTPES  OF  THE    MERINO  FAMILY. 

Of  the  merino  family  we  have  the  different  types  of  Spanish 
(which  is  the  foundation  of  all  the  others),  the  French,  the  Saxon,  the 
Silesian,  and  the  American. 

THE  MAUCHAMP  MERINO. 

This  part  of  our  subject  would  not  be  complete  without  reference 
to  a  new,  and  now  perfectly  established  race,  remarkable  for  its  soft 
and  silky  fleece,  called  the  Mauchamp  Merino.    About  forty  years 
ago  (1828),  there  was  accidentally  produced  upon  the  farm  of  Mau- 
champ, department  of  Aisne,  in  France,  cultivated  by  M.  Qraux,  a 
ram  lamb,  badly,  even  monstrously  formed,  with  a  wool  remarkable 
for  its  softness,  and  more  especially  so  for  its  lustre,  which  resembled 
that  of  silk.    Mens.  Qraux  carefully  raised  this  animal,  and  used  it  for 
reproduction,  obtaining  some  lambs  similar  to  the  sire,  and  others 
similar  to  the  dams.    He  then  took  the  animals  resembling  the  sire, 
and  by  a  oareful  and  tedious  course  of  in-and-in  breeding,  succeeded 
in  forming  a  small  flock,  whose  wool  was  perfectly  silky.    After  this 
he  applied  himself  to  the  somewhat  easier  task  of  modifying  their 
size  and  form,  both  of  which  were  objectionable,  and  has  so  far  suc- 
ceeeded  that  his  flock  is  said  now  to  compare  favorably  in  these  re- 
spects with  the  French  Merinos,  of  which  they  are  an  offshoot.    A 
commission  of  Savans  who  reported  upon  the  qualities  of  this  new 
race,  to  the"  Imperial  Society  of  Acclimatation,"  say :  "  The  silky  wool 
is  destined  to  replace  completely  in  our  own  industry  the  Cashmere 
which  comes  from  Thibet.    It  is  fully  as  brilliant  as  Cashmere,  fully 
as  soft ;  and  while  it  costs  less  as  a  raw  material,  it  requires  less  man- 
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Ipulation  to  be  transformed  into  yarn,  since  it  does  not  contain  the 
hair,  which  must  be  removed  from  the  Cashmere." 

It  is  greatly  hoped  that  the  utility  of  crossing  the  Mauchamp  with 
the  American  Merino,  will  soon  be  tested  by  some  breeder  of  the 
requisite  capital  and  enterprise. 

Since  writing  the  above  paragraph,  I  have  seen  the  remarks  of 
Hon.  Jno.  P.  Reynolds,  upon  the  Mauchamp  Merino,  in  his  able  re- 
port upon  the  Paris  Universal  Exposition,  and  wish  here  to  call  at- 
tention to  them  as  the  opinions  of  a  gentleman  of  enlarged  and  liberal 
views,  and  the  result  of  a  long  study,  having  for  its  object  the  good 
of  the  Agricultural  interests  of  our  whole  country.  Mr.  Reynolds 
seems  to  entertain  no  doubt  that  the  cross  alluded  to  could  be  made 
profitable  in  this  country,  in  view  of  the  greatly  increasing  demand 
for  fine  combing  wools,  and  cites  the  result  of  experiments  in  cross- 
ing them  upon  the  Rambouillet  sheep  of  France,  in  proof  of  the  cor- 
rectness of  his  conclusions.* 

LONG  WOOLS. 

The  long  wool  breeds  are  generally  distinguished  by  great  pre- 
cocity, and  in  raising  them  the  item  of  mutton  is  the  prime  consider- 
ation, and  that  of  wool  secondary;  and  in  England,  where  are  to  be 
found  the  most  perfect  types  of  this  variety,  a  remarkable  success  has 
been  achieved  in  the  development  of  those  particular  parts  of  the 
body  giving  the  best  meat,  and  in  producing  animals  capable  of  being 
fattened  with  the  greatest  economy,  and  at  an  early  age. 

This  branch  of  sheep  husbandry,  presenting  as  it  does,  so  inviting 
a  field  to  the  farmer,  has  been  too  long  neglected.  Of  the  long  comb- 
ing wools  we  consume  annually  some  6,000,000  pounds,*  for  a  large 
proportion  of  which  we  are  dependent  upon  the  British  Provinces, 
from  whence  wo  also  draw  largely  for  our  supply  of  mutton.  Since 
the  abrogation  of  the  Reciprocity  Treaty  with  Canada,  this  interest 
has  received  quite  an  impetus;  and  if  properly  fostered  and  pro- 
tected, will  soon  take  its  proper  rank  in  the  industrial  economy  of  the 
country, 

RECIPROCITY  TREATY  WITH  BRITISH  PROVINCES. 

And  here  let  me  remind  you,  that  a  movement  is  on  foot  to  re- 
establish the  Reciprocity  Treaty  which,  if  successful,  will  be  a  death 
blow  to  the  long  wool  interest  in  the  United  States,  and,  by  sympathy, 
will  greatly  injure  the  fine  wool  interest.  The  committee  on  Ways 
and  Means,  at  the  last  session  of  Congress,  reported  in  favor  of  refer- 
ring the  question  of  re-establishing  the  treaty,  to  the  Secretary  of 
State,  who  is  thought  to  be  in  favor  of  grafting  *'  free  tickets"  to  such 


♦Report  of  Jno.  P.  Reynolds,  to  GoTernor  of  niinoU,  1S«8. 
♦Madg^e's  Report. 
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part  of  the  world  as  he  cannot  huy.  This  reference,  if  agreed  to  by 
the  House,  is  but  one  way  of  voting  for  the  treaty,  by  dodging  a  di- 
rect vote  agiinst  it,  as  Mr.  Seward  will  of  course  recommend  it  to  the 
Senate  for  ratification.  The  treaty  as  it  formerly  existed,  meant  only 
free  use  of  the  New  Foundland  fisheries  for  the  fishing  States,  and 
free  lumber  for  New  York,  and  so  far  as  the  agricultural  interests  of 
the  country  may  be  concerned  had  no  reciprocity  in  it.  The  true  pol- 
icy for  us  stands  opposed  to  letting  any  people  have  the  free  use  of 
our  markets  who  do  not  help  us  pay  the  expenses  of  this  government. 
If  Canada,  or  any  other  country,  wishes -to  enjoy  our  commercial 
privileges,  let  her  throw  aside  the  soiled  and  ill-fitting  garments  of 
royalty,  and  enter  into  the  fold  at  the  open  door,  for  whoso  '*  climbeth 
up  some  other  way,  the  same  is  a  thief  and  a  robber.'' 

VARIETIES  OP    LONG  WOOL  SHEEP. 

Of  the  long  wool  varieties  those  most  generally  introduced  into 
the  United  States,  are  the  Leicesters,  the  Cotswolds,  and  the  South- 
downs — though  some  others  are  finding  their  way  among  us. 

The  Leicester^  (probably  more  generally  diffused  through  Eng- 
land than  any  other  variety)  is  the  result  of  the  remarkably  success- 
lul  efforts  ot  Robert  Bakewell,  (for  whom  they  are  sometimes  called,) 
to  produce  a  profitable  mutton  sheep.  His  experiments  commenced 
Miore  than  a  century  ago,  and,  to  use  the  language  of  another,  **  was 
a  successful  effort  to  form  a  sheep  suited  to  low  land  and  rich  pastur- 
age, that  would  produce  the  greatest  amount  of  salable  mutton,  Irom 
the  least  food,  in  the  shortest  time."  Their  peculiar  propensity  for 
fattening  may  be  inferred  when  it  is  stated  that  animals  with  a  coat- 
ing of  fat  six  inches  thick  around  the  entire  body,  are  not  uncommon. 

The  Cotswolds  are  a  hardier  variety — generally  exceed  in 
weight,  and  mature  as  early  as  the  Leicesters.  After  these  we  have 
the  family  of  "Downs,''  at  the  head  of  which  stands  the  justly  cele- 
brated Southdown — furnishing  the  most  popular  mutton,  both  in  this 
country  and  England,  from  whence  they  were  imported.  They  more 
nearly  approach  the  .Merino  than  any  of  the  longer  wooled  varieties, 
in  their  ability  to  subsist  on  scanty  pasturage,  and  to  endure  severe 
exposure. 

The  Hampshiredown  is  the  offspring  of  a  Hampshire  and  Wilt- 
shire ewe  coupled  with  a  Southdown  ram,  and  exceeds  the  latter  in 
size  of  carcass  and  weight  of  fleece. 

The  Shropshiredown  is  the  result  of  several  crosses  between 
the  "Clun  Forest,"  the  Ryland,  the  Hampshire,  and  the  Southdown. 
Their  chief  characteristics  are  their  fecundity  and  freeness  from  lia- 
bility to  disease. 

The  Oxford-downs  were  produced  by  coupling  Cotswold  rams 
with  Hampshire  ewes,  with  an  occasional  dash  ot  Southdown  to  perfect 
the  cross. 
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Of  the  Liacolns,  the  Herefords,  the  Oheriots,  the  Romney 
Marsh,  and  other  varieties  not  yet  introduced  in  this  country  in  any 
numbers,  I  will  not  take  time  now  to  speak. 

GENERAL  REMARKS. 

The  late  civil  war  gave  a  wonderful  impulse  to  sheep  growing  in 
the  United  States,  as  evinced  by  an  increase  of  ten  millions  in  the 
number  of  animals,  and  a  heavy  per  cent,  in  the  amount  of  wool. 
The  very  general  desire  to  embark  in  the  "sheep  business,"  is  fresh  in 
the  minds  of  all.  Men  of  every  capacity  and  avocation  made  haste 
to  get  rich  by  becoming  the  owners  of  sheep.  The  reaction  from  this 
excitement,  owing  to  a  number  of  cauaes  readily  nnderstood  by  the 
business  man,  has  been  so  severe  that  under  its  pressure  many  have 
become  discouraged,  and  are  turning  their  attention  to  other  branches 
of  business.  Flocks  have  been  sold  for  less  than  the  value  of  a  single 
year's  clip,  or  have  been  slaughtered  for  their  pelts  and  tallow.  Like 
Bunyan's  Pilgrim,  we  have  long  walked  in  the  "Valley  of  Humilia- 
tion f  but  I  firmly  believe  the  darkest  hour  has  passed,  and  that  the 
immediate  future  for  the  iv^ool-grower  has  in  it  much  of  encouragement. 
The  stock  of  raw  wools  is  so  low,  that  already  we  have  complaints 
from  purchasers  that  they  have  a  limited  opportunity  for  making  se- 
lections. The  past  year  has  seen  a  holocaust  among  the  flocks  of  the 
country  without  a  parallel.  Nearly  forty  thousand  sheep,  per  week, 
for  the  last  three  months  of  1868,  were  slaughtered  in  the  city  of  New 
York  alone ;  while  Boston,  Philadelphia,  and  other  cities  have  ab- 
•orbed  more  than  their  usual  average.  The  city  of  Chicago,  consumed 
during  the  entire  year,  some  four  thousand  per  week.  We  did  not 
raise  as  much  wool  in  1868  as  we  did  in  1867,  and  the  clip  of  1869  will 
show  a  still  further  decline.  So,  reasoning  from  the  well  recognized 
laws  of  supply  and  demand,  both  wool  and  mutton  must  bring  a  fair 
price  for  sometime  to  come. 

The  relative  position  of  wool  in  our  makets  for  the  past  two  years^ 
has  been  an  anomalous  one.  The  average  price  of  wool  in  Boston 
market,  for  35  years  preceding  the  war,  was,  according  to  the  report 
of  the  Revenue  Commissioners,  42.8  cents,  and  that  it  will  soon  find 
its  level  with  the  other  products  of  the  country,  there  can  be  no 
doubt,  except  the  stability  of  the  present  tariff,  which  is  just  ndw  be- 
ginning to  show  something  of  its  legitimate  effect.  Let  the  tariff  upon 
foreign  wools  be  repealed,  or  materially  modified,  and  the  days  of 
prosperity — almost  of  hope — fdr  this  great  interest  are  over — until 
such  time  as  the  wisdom  or  necessities  of  our  people  shall  demand 
its  re-enactment^ 

In  proof  of  the  correctness  of  the  foregoing  views,  let  me  call  at- 
tention to  some  speculations  upon  the  future  of  wools, in  the  New  York 
Eoonomisty  a  paper  whose  unremitting  devotion  to'the  importing  and 
free-trade  interests  ought  certainly  to  relieve  it  of  all  suspicion  of  an. 
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intention  to  excite  the  market  in  behalf  of  the  domestic  wool-growing 
interests ;  it  says :  ''The  heavy  importations  of  wool  of  1866,  are  about 
all  worked  off,  with  very  little  wool  in  the  country  to  fall  back  upon. 
We  do  not  see  why  wool  at  present  prices  is  not  the  best  property  at 
jthe  present  time  for  an  investment,  and  we  think  those  parties  who 
are  now  laying  in  stocks  are  acting  wisely,  for  we  cannot  see  what  is 
to  prevent  an  advance  of  wool.  We  do  not  think  the  plea  that  man- 
ufacturers are  well  stocked  is  a  valid  one.  Nor  do  we  think  those 
farmers  are  acting  wisely  who  are  selling  their  sheep  at  a  monstrous 
low  price,  or  slaughtering  them  for  their  pelts  and  tallow.  We  think 
it  would  be  well  for  them  to  remember  the  old  adage  of  'waste  not, 
want  not.'  *  *  *  *  jf  farmers  will  be  reckless,  and  sow  the 
wind,  simply  because  things  do  not  exactly  suit  them,  they  must  not 
be  surprised  il  they  do  have  occasionally  to  reap  the  whirlwind!  They 
may  depend  upon  it,  that  for  the  next  ten  years  sheep  husbandry  will 
be  the  best  investment  that  can  be  made  in  agriculture." 

In  view  of  the  fact  that  the  United  States  has  but  one  sheep  to  57 
acres  of  h^  domain,  and  as  we  produce  but  little  more  than  two-thirds 
of  the  wool  we  manufacture,  and  a  much  smaller  fraction  df  the 
amount  we  wear,  sheep  husbandry  certainly  does  present  the  most 
inviting  field  now  open  to  the  American  farmer ;  and  why  the  pros- 
perity vouchsafed  to  those  who  embark  in  it,  by  the  eleventh-hour 
prophet  of  the  Economist,  should  be  limited  to  ten  years,  I  can  see  no 
good  reason.  Our  people  are  rapidly  learning  that  mutton  is  the 
healthiest  of  all  meats;  and  that  they  are  promptly  acting  in  the 
light  of  this  new  knowledge,  the  reports  of  the  live  stock  markets  at 
the  great  commercial  centres  abundantly  prove.  Why,  then,  should 
the  wool  grower  be  discouraged  ?  That  with  an  over-stocked  market, 
a  general  financial  derangement,  and  an  unsettling  of  values,  incident 
to  the  transition  from  a  time  of  war  to  a  time  of  peace,  the  result  has 
been  very  unsatisfactory  footings  upon  their  balance  sheets,  for  two 
years  past,  no  one  can  gainsay.  But  what  branch  of  business  is  ex- 
empt from  vicissitudes?  The  fact  is,  that  wool  has  shown,  for  a  series 
of  years,  fewer,  and  less  extreme  fluctuations,  than  any  other  com- 
modity the  farmer  has  to  sell.  A  review  of  the  market  quotations  in 
Chicago  for  ten  years,  show  that  the  highest  price  wool  has  sold  for  is 
$1  per  pound,  and  the  lowest  27  cents ;  the  highest  corn  has  sold  for  is 
$1 12,  and  the  lowest  38  cents;  the  highest  wheat  has  sold  for  is  $3 
per  bushel,  and  the  lowest  58  cents ;  the  highest  hogs  have  sold  for  is 
f  13  per  hundred,  and  the  lowest  $3 ;  the  highest  hops  have  sold  for  is 
60  cents  per  pound,  and  the  lowest  4  cents.  Showing  for  wool  a  fluc- 
tuation of  369  per  cent,  against  300  per  cent  for  corn,  500  per  cent 
for  wheat,  430  per  cent  for  hogs,  1,500  per  cent  for  hops— or  369  per 
cent  on  wool  against  an  average  of  683  per  cent  on  all  other  pro- 
ducts. 
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CONCLUSION. 


Though  days  of  adversity  may  occasionally  overtake  the  wool- 
grower,  let  him  stand  firm,  hold  fast,  take  good  care  of  his  sheep,  and 
in  the  end  they  will  take  good  care  of  him.  The  sheep  never  dies  en- 
tirely insolvent.  Even  when  starved  to  death,  he  leaves  his  pelt  as  a 
legacy  to  the  cruel  master  who  denied  him  food. 

No  business  is  exempt  from  vicissitudes,  as  can  be  read  in  the 
melancholy  history  of  the  wheat-grower.  Winter-killing,  blight,  rust, 
the  chinch  bug  and  the  midge  have  made  his  fortune  a  checkered  one. 
The  grower  of  five  and  ten  cent  corn  has  had  his  share  of  misfortune 
in  years  past.  The  hog  cholera  has  plowed  its  deep  furrow  through 
the  fortunes  of  the  pork  grower;  and  to-d,ay  the  Texas  or  Spanish 
fever  hangs,  as  a  sword  of  Damocles,  over  the  millions  of  cattle  that 
constitute  the  present  wealth,  and  upon  which  are  built  the  high  hopes 
for  the  future,  of  so  many  farmers  1 

Though  the  prospect  may  not  be  dazzling,  no  surer  avenue  to  an 
Independent  prosperity  is  open  to  the  people  of  this  country  than  the 
one  presented  through  an  increase  of  the  growers  and  manufacturers 
of  wools.  Nature  has  placed  within  our  grasp  all  the  elements  that 
go  to  make  a  people  great.  Millions  of  acres  of  grass  annually  wave 
a  welcome  to  flocks  and  herds  that  come  not,  and,  in  their  turn,  go 
down  before  the  destroying  fires  of  autumn,  to  mingle  their  ashes 
with  the  accumulated  fertility  of  the  centuries  before  them.  Unnum- 
bered streams  unceasingly  ply  the  water-powers  that  can  be  had  if  we 
will  but  take  them.  Inexhaustible  coal  beds  wait  for  the  developing 
hand  of  the  miner,  as  the  bride  waits  for  the  coming  of  the  bride- 
groom ;  and  when,  assisted  by  fair  and  judicious  legislation,  state  ai^d 
national,  we  learn  to  utilize  all  these  gifts  so  lavishly  bestowed,  then^ 
and  not  till  then,  will  this  mighty,  undeveloped  valley  of  the  Missis- 
sippi be,  what  God  intended  it  should  be — ^not  alone  the  garden^  but 
the  granary^  the  factory^  and  the  workshop  of  the  world ! 


FRENCH  BREEDS  OF  SHEEP, 

AND  THEIB  IMPBOV£M£NT  BY  CBOSSBS  WITH  THE  SPANISH  BACES. 

The  breeds  of  sheep  in  the  north  of  Spain  form  three  groups,  per- 
fectly distinct  and  characterized;  first,  by  their  form;  secondly,  and 
principally,  by  their  fleeces.  These  three  types  are  designated  in 
their  native  country  under  the  names  of  Merino,  Ghurra  and  Lacha. 

First  ot  the  merinoes,  or  fine  wools.  The  merino  race,  in  Navarre, 
resembles  somewhat  the  type  which  is  usually  found  in  France  and 
other  countries  of  Europe,  under  the  same  name.  Small  in  size, 
rather  pot-bellied,  and  altogether  presenting  a  sorry  appearance.  The 
only  valuable  feature  about  them  is  their  wool.  This  is  short,  frizzled, 
fine  and  knotty.  This  race  has  of  late  years  lost  much  of  its  relative 
value,  even  in  Spain.    Raised  principally  in  Estramadura,  New  O^stile 
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and  Soria,  it  forms  the  major  part  of  the  migratory  flocks;  neverthe- 
less, this  race  is  now  less  appreciated  in  the  north  than  in  the  west  of 
the  Peninsula.  Increasing  slowly,  yielding  only  a  medium  quality  of 
mutton ;  they  are  not  even  profitable  for  their  wool,  which,  though 
exceedingly  fine,  is  too  little  in  quantity  to  make  up  for  the  other  in- 
ferior qualities.  Consequently,  this  race  is  very  little  noticed  in  the 
fairs  and  other  agricultural  exhibitions.  The  highest  prizes  being 
given  to  the  other  races,  which  are  usually  much  better  represented. 


THE  CHUKRA. 

Second,  The  Churra  Kaoe,  or  Curly  Wools.  They  are  much 
more  numerous  in  Navarre,  and  infinitely  more  esteemed  than  the 
preceding  race.  They  are  much  stronger  and  taller,  wide  in  the  shoul- 
ders, and  closely  built  in  the  hind  quarters.  The  wool  is  of  medium 
length,  curly  and  rather  coarse.  They  are  held  in  high  estimation  for 
the  fine  quality  of  their  mutton. 


THE  LACHA. 
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Third,  Tab  Lacha  Breed,  or  Long  Wool.  The  distinguishing 
marks  of  this  breed  are,  medium  height,  larger  in  the  hind  quarters 
than  preceding  race,  a  fine  head — black  sometimes,  small  horns,  and 
frequently  without  any.  This  race  is  particularly  remarkable  for  the 
great  length  of  its  wool,  which  sometimes  measures  30, 35  and  even 
40  centimetres  (12,  14  and  16  inches),  hanging  frequently  to  the 
ground,  and  giving  to  the  animal  a  very  singular  aspect,  very  much 
resembling  the  lama. 

This  curious  race  lives  upon  the  southern  slope  of  the  Pyrennes, 
to  the  north  of  Navarre,  and  principally  in  the  districts  of  Irun  and 
Valcarlos.  It  lives  constantly  out  of  doprs,  night  as  well  as  day,  either 
in  sunshine  or  shade,  remaining,  without  inconvenience,  exposed  for 
weeks  at  a  time  to  constant  rain,  which  slips  off  from  their  thick 
fleeces  without  hurting  them  in  the  least. 

They  are  never  fed,  except  when  the  snow  covers  the  ground,  and 
then  only  a  little  straw  and  dried  leaves,  which  serves  to  sustain  them 
till  the  snow  disappears.  Some  shepherds,  during  the  lambing  season 
only,  place  their  flocks  under  shelter. 

Their  mutton  is  reckoned  a  little  less  valuable  than  that  of  the 
Ohurrarace,  but  is  nevertheless  of  good  quality.  With  a  little  extra 
feed  they  fatten  rapidly. 

Their  fine  fleeces  are  very  valuable,  and  they  supply  the  greater 
part  used  in  the  fabrication  of  the  famous  Yalentian  cloaks.  It  is 
remarkable  that  this  race,  to  which  its  long  wool  gives  such  a  charac- 
teristic aspect,  although  living  in  the  same  manner  as  other  races,  is 
not  subject  to  so  many  diseases,  and  especially  those  which  so  often 
decimate  the  other  Spanish  races. — L€  Journal  cCAgriculUtre  Pra- 
tique. 


AGRICULTURAL  BOTANY. 

A  Lecture  hy  Assistant  Professor  Thomas  J.  Burrill^  deliveered  at 
the  Illinois  Industrial  University^  Jan.  21, 1868. 

As  we  look  abroad  over  the  land  we  see  upon  every  side,  in  infin- 
ite variety  and  endless  forms,  evidences  of  vegetable  growth.  The 
stately  century-clad  trees  of  the  forests,  the  fragrant  flowers  of  spring 
and  summer,  the  nutritious  grasses  weaving  their  carpets  of  green 
and  yielding  their  riches  in  almost  every  quarter  of  the  inhabitable 
world,  the  mosses  and  lichens  that  cover  the  bark  of  trees  and  wreathe 
themselves  in  curious  forms  even  upon  the  tombstones  of  our  ceme- 
teries, the  green  scum  of  stagnant  pools,  the  moulds  that  cover  as 
with  hoary  age  the  damp  walls  of  our  cellars,  and  infuse  themselves 
into  the  neglected  preparations  of  our  food,  and  other  forms  still  more 
minute,  that  irreverently  plant  themselves  in  the  very  tissues  of  ov^ 
own  bodies,  causing  eruptions,  ringworm,  and  possibly  scores  of 
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eases  yet  to  be  ascertained — these,  and  such  as  these,  in  the  countless 
hosts  of  their  number,  their  myriad  forms,  their  untold  value  and 
their  seldom  ever  appreciated  importance,  are  the  rich  legacies  which 
the  vegetable  kingdom,  in  the  accumulated  ages,  has  left  and  is  still 
leaving  as  the  munificent  inheritance  of  man.  We  cannot  fix  the 
price  of  their  value.  Mathematics  may  extend  its  line  to  the  sun  and 
weigh  with  poised  balance,  the  innumerable'  worlds  of  the  heavens, 
but  its  widest  reach  and  greatest  bearing,  forms  but  the  alphabet  of 
an  expression  for  the  worth  to  us  of  plant  life.  Let  us  bargain  away 
the  atmosphere  we  breathe,  and  pass  to  the  auctioneer,  to  be  sold 
without  reserve  to  the  highest  bidder,  the  water  we  drink ;  let  the 
solid  earth  itself  tremble  and  pass  away  in  thin  air,  and  our  lives  will 
be  quite  as  hopeful  as  when  vegetation  forgets  its  office,  and  the  plants 
of  the  forests  and  the  fields  cease  to  minister  to  our  necessities.  They 
furnish  us,  directly  or  indirectly,  with  all  our  food,  our  clothing,  our 
fuel,  the  greater  part  of  our  building  material,  the  white  sheets  upoa 
which  we  write;  they  extract  the  poisons  from  the  air  and  render  it 
fit  for  our  use,  and  they  pump  up  the  water  from  the  earth  and  send  it 
down  the  valleys  in  cooling  streams  to  give  drink  to  the  thirsty. 
**Were  I  a  heathen,  not  knowing  the  true  God,  I  would  not  worship 
the  sun,  as  did  the  Peruvians,  nor  the  stars,  as  did  the  nations  of  the 
East,  but  would  bow  in  adoration  to  the  trees  and  herbs  of  the  field." 
Why  not,  in  the  absence  of  the  knowledge  of  a  higher  power,  worship 
that  which  provides  my  wants  and  pours  out  its  many  luxuries  to  meet 
my  desires — by  which  or  through  which  we  may  almost  say  we  live 
and  move  and  have  our  being  ? 

But,  in  the  beginning,  man  was  given  dominion  over  the  sea  and 
over  the  land,  and  all  things  contained  therein.  ''God  said.  Behold,  I 
have  given  you  every  herb  bearing  seed  which  is  upon  the  face  of  all 
the  earth,  and  every  tree  in  the  which  is  the  fruit  of  a  tree  yielding 
seed ;  to  you  it  shall  be  for  meat."  Like  every  other  gift  of  the 
Creator,  however,  they  are  ours  to  improve.  He  always  gives  us 
elements  from  which  we  must  develop  their  possibilities.  He  fur- 
nishes the  materials ;  we,  by  patient  study  and  consummate  skill,  must 
learn  how  to  use  them.  He  gives  us  organs  of  speech,  but  long  and 
careful  training  alone  renders  the  human  voice  vocal  with  song  and 
stirring  with  eloquence.  He  bids  the  wild  lightning  exhibit  its  terri- 
ble speed  and  power  in  the  sky,  but  the  labors  of  a  Franklin  and  a 
Morse  were  needed  to  make  it  tamely  and  obediently  comply  with  the 
dictates  of  man.  So  the  original  potato  was  planted  in  the  soils  ot 
Peru,  a  somewhat  bitter,  scarcely  edible  product,  from  which  the 
world-renowned  vegetable  has  been  propagated  through  the  agency 
of  man.  The  diminutive  original  of  the  cabbage,  growing  wild  upoa 
the  shores  of  Old  England,  without  a  sign  to  hazard  a  prediction  of  its 
after-value,  has  gathered  up  its  juicy  leaves  under  the  fostering  influ- 
ences of  culture,  and  now  yields,  far  and  wide  over  the  surface  of  the 
earthjits  highly  prized  substance.    As  it  were  but  yesterday,  was  devel- 
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oped  a  more  wonderful  product  from  the  trees  of  tropical  America  and 
Asia.  For  ages  the  trees  from  which  India  Rubber  and  Gutta  Percha 
are  obtained,  grew  and  flourished,  yielded  their  products  and  perished, 
thus  generation  after  generation  of  them  passing  away,  before  they 
became  in  the  least  serviceable  to  man.  In  1770  Dr.  Priestly  refers  to 
the  rubber  as  a  substance  ^hich  had  just  been  brought  to  his  notice 
as  admirably  suited  for  rubbing  out  pencil  marks,  and  as  selling  at 
three  shillings  sterling— just  about  a  dollar  in  our  currency — for  a  cu- 
bical bit  of  half  an  inch,  and  the  record  of  this  first  simple  use  we 
still  have  in  the  name — rubber  from  India,  or  India  rubber.  But  it 
was  not  till  1839,  only  thirty  years  ago,  that  Mr.  Goodyear,  of  New 
York,  gave  it  to  the  world  in  its  present  protean  form.  To-day,  to 
what  myriads  of  uses  it  is  put!  Varnishes,  paints,  tubes,  hose  and 
pipes,  shoes  and  clothing,  railroad  carriage  springs,  flexible  joints, 
dishes,  toys,  combs,  furniture,  beds,  tents,  traveling  bags,  covering  for 
submarine  telegraph  wires,  etc.,  etc.,  an  array  of  uses  such  as  never 
lell  to  the  lot  of  any  vegetable  product,  woody  fibre  alone  excepted. 
It  was  a  Goodyear  in  more  than  one  sense  that  gave  to  us  a  new  sub- 
stance of  such  rare  value.  The  world  can  well  afford  to  remember  the 
name  found  stamped  upon  all  these  goods,  and  the  time  well  known 
as  the  good-year  in  invention. 

But  let  us  look  further.  The  hundreds  of  the  varieties  of  wheat* 
both  winter  and  spring,  have,  through  man's  agency,  all  sprung  from 
one  species.  See  the  differences.  There  is  the  white  chaff,  and  red 
chaff,  the  bearded  and  bald,  the  early  and  late,  the  strong  wiry  stems 
and  the  soft  and  flexible,  the  large  grain  and  the  small,  the  dense 
compact  head  and  the  long  loose  one,  the  varieties  liable  to  rust  and 
otiiers  subject  to  the  attack  of  insects — ^yet  all  were  created  alike. 
It  is  said  that  all  the  varieties  of  the  rose  came  from  fourteen  species, 
every  one  of  which  had  single  flowers,  and  very  little  fragrance. 
Behold  again  the  dominion  of  man  in  the  petals  of  the  rose.  The 
apple,  of  which  there  are  estimated  1000  varieties  cultivated  in  the 
United  States,  are  all  from  one  plant — the  apparently  worthless  Euro- 
pean crab.  The  iiOO  varieties  of  peaches  likewise  originated  from  one 
species  in  Persia,  their  differences  wholly  due  to  causes  exterior  to 
themselves. 

All  these  illustrations,  taken  at  random  from  the  innumerable 
number  that  present  themselves  upon  every  hand  are  a  kind  of  bird's 
eye  view  of  the  undisputed  dominion  of  man  over  the  forms  of  the 
vegetable  world.  They  clearly  show  us  that  long  culture  and  well 
directed  care  completely  and  radically  changes,  so  far  as  their  value 
is  concerned,  the  elementary  vegetable  forms  which  the  Creator  in 
the  beginning  planted  upon  the  earth. 

The  particular  methods  of  producing  desirable  changes  must  be 
In  the  main  passed  by  in  this  paper,  having  been  so  fully  and  ably 
discussed  in  other  parts  of  this  lecture  course.  Some  of  them  are 
brought  about  by  simply  making  the  conditions  under  which  growth 
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takes  place,  more  favorable,  and  is  only  a  change  in  degree,  not  in 
kind,  while  others  consist  in  interrupting  the  natural  functions  and 
producing  vegetable  monstrosities.  The  primary  aim  and  end  of  all 
plants  is  the  production  of  seed  by  which  its  species  may  be  perpetu- 
ated. It  is  for  this  the  vine,  by  spiral  coils,  lifts  itself  above  the  damp 
earth  into  the  life-giving  sunlight;  it  is  for  this  the  oak  strikes  its 
roots  deep  into  the  earth  and  spreads  out  its  ponderous  branches 
bearing  their  immense  load  of  leaves.  Now,  if  the  seed  is  the  valu- 
able product,  as  it  is  in  wheat,  corn,  and  beans,  we  must  strive  to  in- 
crease the  natural  development  of  the  plant,  to  furnish  it  an  abun- 
dance of  proper  food,  to  assist  it  in  every  way  in  its  natural  cj^reer ; 
but  to  develop  extraordinarily  any  other  part  of  the  plant,  we  must 
resort  to  checks,  to  local  stimulations,  crosses,  modified  influences  in 
the  circulation  of  sap  and  assimilation  of  food.  Nearly  all  of  our  or* 
chard  and  garden  fruits  belong  to  this  class,  hence  the  necessity  of 
pruning,  grafting,  hybridizing,  etiolating,  and  the  like,  all  processes 
well  known  to  our  practical  fruit  growers  and  gardeners.  It  is  the 
juicy  pulp  of  the  apple,  the  melon,  and  the  gooseberry  that  we  value 
so  highly,  but  this  is  never  produced  to  a  great  extent  by  the  plant  in 
its  natural  state,  and  it  is  here  that  man  has  achieved  some  of  his 
greatest  triumphs  over  the  vital  forms  which  it  has  been  given  him  to 
control.  He  has  given  the  tints  and  fragrance  to  the  rose,  the  necta- 
rine juices  to  the  fruits,  the  starchy  fatness  to  the  roots  and  subter- 
ranean stems,'has  made  the  barren  fruitful,  and  the  waste  tissues  to 
lean  with  the  fullness  and  richness  of  their  products. 

It  must  not  be  supposed,  however,  that  man's  dominion  over  na- 
ture is  not  limited,  and  that  because  he  is  made  a  ruler,  he  is  there- 
fore an  absolute  monarch  over  his  passive  vegetable  subjects,  for  in 
his  authority  he  is,  and  must  eternally  be,  governed  by  a  constitution 
and  by-laws,  written  out  by  the  finger  of  the  common  author  of  both. 
Some  plants  utterly  refuse  to  give  up  to  the  will  of  man  any  of  their 
time-honored  characteristics.  The  wheat  seems  perfectly  willing 
when  properly  appealed  to,  to  dispense  with  the  awns  or  beards  which 
tassel  its  head ;  but  the  rye,  equally  ancient  in  origin,  persistently 
holds  to  them.  The  potato  gives  up  its  bitter,  somewhat  poisonous 
properties,  and  humbly  but  richly  ministers  to  our  needs.  The  cab- 
bage forgets  its  ancient  worthlessness ;  but  the  dog-fennel  persists  in 
being  simply  and  senselessly,  it  seems,  dog-fennel  still.  Indeed,  this 
is  the  case  with  most  of  our  noxious  weeds. 

The  technical  name  given  to  this  disposition  to  change,  under  cul- 
ture, is  ^orting^  and  plants  that  may  be  thus  modified  are  said  to 
sport;  but  there  seems  to  be  no  sport  about  the  thorn  and  thistle 
which  sprang  up  under  the  curse  of  the  Almighty. 

But  even  with  those  most  obedient  to  man  there  is  a  limit  beyond 
which  they  never  go.  Some  eternal  proclamation  had  been  issued  to 
them  long  before  man  had  an  existence,  saying,  "thus  far  shalt  thou 
go,  and  no  further,''  and  the  command,  written  in  the  secrets  of  their 
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internal  structare  has  come  down  with  them  through  the  ages,  and 
must  go  with  them  to  the  end  of  time.  The  rose,  though  bearing  its 
thorn,  never  becomes  a  thistle,  the  apple  never  gives  up  its  individu- 
ality and  assumes  tliat  of  the  peach  or  the  pear,  and,  though  hundreds 
of  voices  and  pages  of  testimony  to  the  contrary  notwithstanding, 
wheat  never  becomes  chess  or  cheat,  as  it  is  sometimes  called.  Not 
that  experiment  has  alone  proved  this  fact,  but  that  the  fundamental 
law  of  its  existence  forbids  it. 

Different  varieties,  species  and  even  genera  may  be  grown  to- 
gether in  such  a  manner  that  the  new  plant,  called  a  hybrid,  shall 
partake  of  the  characteristics  of  both.  Many  flowers  hot-house,  and 
garden  plants  are  thus  originated  and  seemingly  new  species  estab- 
lished but  all  such  plants  are  unstable  in  nature  and  exhibit  a  constant 
tendency  to  revert  back  to  the  primary  forms.  But  the  principle  has 
its  uses.  From  flowers  of  different  colors  is  produced,  one  having 
both  tints  becoming  what  we  call  variegated.  In  the  same  way  fruits 
and  the  other  vegetable  products  are  modified.  A  knowledge  of  the 
fact  will  also  teach  us  to  avoid  such  results  as  are  not  desirable. 
Plants  of  the  same  nature  must  be  grown  so  far  apart  that  the  pollen 
grains,  that  fine  dust  from  the  centre  of  the  flower,  from  the  one 
shall  not  reach  the  other.  All  must  have  observed  how  corn  of  dif- 
ferent varieties  planted  side  by  side  mixes  upon  the  ear.  The  pow- 
dery dust  from  the  tassel  of  one  variety  falls  upon  or  is  carried  by 
the  winds  to  the  silk  of  the  other.  This  latter  consists  of  hollow 
tubes,  each  one  of  which  connects  a  rudiment,  any  kernel  with  the 
outer  world.  The  pollen  grain  falling  upon  this  outward  end,  bursts 
its  spherical  covering  and  stretching  out  its  inner  integument  to  ac- 
commodate itself  to  its  task,  descends  the  long  silken  channel  and 
by  its  union  with  the  embryo  grain  prepares  the  way  for  the  fully 
developed  kernel,  having  the  color,  size,  etc.,  of  one  or  the  other  of 
the  varieties.  But  without  this  union  nothing  is  formed  but  the 
worthless,  watery  sac  which  we  sometimes  find  upon  the  cob.  In 
some  plants  when  useful  products  are  thus  obtained  the  varieties  are 
perpetuated  by  cuttings,  and  grafts,  but  the  seed  if  any  are  produced 
which  is  not  always  the  case  soon  give  plants  possessing  the  charac- 
teristics of  one  or  the  other  original  kinds. 

Another  element  in  plant  growth  already  spoken  of  in  this  course 
of  lectures  which  contrary  to  the  prevailing  opinion  undoubtedly 
baffles  the  power  of  man.  It  seems  to  be  a  common  belief  that  plants 
coming^  from  warmer  regions,  may  by  continued  growth,  become 
adapted  to  our  more  vigorous  climate.  Instances  are  cited  of  plants 
which  were  grown  only  in  hot-houses,  at  first  and  afterward  found  to 
succeed  in  the  open  air,  but  it  should  be  remembered  that  though 
coming  from  a  warmer  latitude,  they  may  not  require  more  heat,  and 
that  had  they  been  tried  first,  would  have  succeieded  just  as  well. 
Plants  growing  under  a  tropical  sun  may  >till  be  alpine  in  character 
from  the  altitude  they  occupy.    A  plant  from  Southern  Africa  was 

Digitized  by  VjOOQ IC 


SOO  MI8S0USI  AGRICULTUBB* 

introduced  into  England  some  years  ago  and  found  to  succeed  only 
under  cover  of  the  hot- house,  but  a  specimen  was  accidentally  thrown 
into  a  garden  pond  and  continued  to  thrive  very  vigorously.  The 
result  did  not,  as  was  thought,  prove  that  the  plant  had  become  accli- 
mated but  simply  that  its  roots  had  penetrated  deep  into  the  water 
which  was  fed  by  springs.  From  the  testimony  of  many  closely  ob- 
servers it  appears  that  each  kind  of  plants  bears  a  certain  range  of 
temperature,  the  limits  of  which  cannot  be  extended  by  man.  Vari- 
eties certainly  may  be  secured  better  suited  to  the  climate,  but 
Always  at  the  hazard  of  losing  the  valuable  properties  of  the  original 
for  which  alone  we  care  for  its  permanence. 

But  with  all  the  changes  man  has  wrought  in  the  vegetable  world 
he  has  still  an  infinite  task  before  him  in  the  same  direction.  The 
number  of  plants  which  now  directly  furnish  us  with  food  or  clothing 
are  but  a  few  hundred,  while  the  total  number  of  known  species  of 
plants,  to  say  nothing  of  varieties,  amount  in  all  to  more  than  120,000. 
Who  believes  we  have  found  out  all  their  useful  properties,  or  have 
realized  of  all  their  highest  possible  development?  What  has  been 
done,  and  especially  in  the  last  few  years,  forbids  such  a  belief.  Some- 
thing like  a  century  and  a  half  ago  a  man  by  the  name  of  Herd  found 
a  peculiar  kind  of  grass  growing  in  the  swampy  lands  of  New  Hamp- 
shire. He  procured  the  seed  and  began  cultivating  it  for  hay,  for 
which  we  were  told  last  week  the  grass  stands  eminently  foremost  in 
the  order  of  plants  first  in  value  to  man.  Out  in  the  valleys  of  the 
Rocky  Mountains  grows  wild  a  kindred  species  of  the  same  grass 
fcofter  in  texture,  not  tending  so  strongly  to  the  formation  of  woody 
fiber,  and  apparently  better  adapted  by  its  thick  growth  of  base  leaves 
for  pasturage.  Who  knows  but  our  valuable  timothy  or  Herd's  grass 
is  to  be  surpassed  by  this  rival  brother?  Growing  along  with  it  is  a 
epecies  of  flax,  having  apparently  all  the  valuable  properties  of  our 
field  product,  and  of  nearly  double  the  size.  Who,  again,  shall  pre- 
dict what  shall  be  the  future  of  this  plant,  and  of  the  tens  of 
thousands  yet  to  be  brought  into  use?  Who  shall  teach  us  to  more 
successfully  manage  those  we  already  have  in  improving  their  fruits, 
in  avoiding  or  curing  their  diseases,  in  discovering  new  economical 
and  medical  uses?  This  is  the  final  application  of  the  knowledge  re- 
ceived in  the  study  of  botany.  This  is  the  goal  to  be  reached  toward 
which  the  science  is  continually  pointing.  Like  the  diamond  it  is 
treasuring  up  the  light  gathered  from  the  pointed  spires  of  leaves  and 
shining  through  irradiated  cell  structures,  and  is  pouring  it  in  burning 
lustre  upon  the  pathway  of  our  investigations. 

Professor  Ghadbourne  says  to  accomplish  all  we  wish  and  all  we 
expect  in  bring  the  vegetable  world  to  render  its  riches  more  abund- 
antly, we  must  undoubtedly  call  to  our  aid  the  kindred  science  of 
chemistry.  But  here  is  the  great  storehouse  of  materials.  ♦  ♦  ♦  ♦ 
All  animals,  man  included,  are  so  constituted  that  they  cannot  sub- 
sist upon  inorganic  elements.    We  may  analyse  our  food,  determine 

Digitized  by  V^OOQ IC 


coRREBPOifDiNa  sboretary's  rbpobt.  301 

Its  exact  composition,  but  it  will  not  enable  ns  to  feed  on  minerals. 
We  may  prove  with  all  the  science  of  a  Liebeg  that  charcoal  and  air, 
and  water  contain  all  we  need,  but  we  know  they  would  form  poor 
fare  for  our  tables.  We  may  call  in  the  aid  of  chemistry,  with  all  its 
power,  to  produce  transformations— give  it  a  magazine  of  the  pure 
elements,  and  it  cannot  furnish  us  with  a  single  grain  of  starch  nor 
crystal  of  sugar,  nor  anything  to  be  a  substitute  for  them.  The  plants 
are  the  only  chemists  that  can  take  up  these  inorganic  materials,  and 
in  the  wonderful  laboratory  of  their  living  tissues  mould  them  into 
forms  to  support  animal  life.  ♦  ♦  *  *  We  can  hardly  over  esti- 
mate the  importance  to  our  country  if  all  our  young  men  who  travel 
were  so  vested  in  science  that  they  should  be  able  at  once  to  detect 
the  valuable  properties  of  plants  and  their  habits,  that  all  capable  of 
introduction  might  be  secured  at  once.  A  single  plant  might  repay 
for  all  the  time  and  labor  of  every  American  student  in  this  depart- 
ment. But  if  men  are  never  trained  they  do  not  observe,  and  if  a 
strange  plant  is  forced  upon  their  attention  they  know  so  little  that 
they  can  determine  nothing  of  the  prospect  of  improving  its  qualities 
by  cultivation  if  ever  of  cultivating  at  all.  If  all  those  who  labor 
among  plants,  and  have  opportunities  of  introducing  new,  were  well 
versed  in  botany  as  it  is  now  understood,  this  source  of  wealth  would 
be  vastly  increased  in  a  single  year.  The  progress  would  be  rapid. 
The  quality  would  be  improved,  and  the  number  would  be  increased. 
Useful  plants  would  take  the  place  of  those  useless  or  noxious.  Our 
forests  would  be  better  preserved,  and  new  forests  would  be  spring- 
ing up.  Millions  of  acres,  barren  and  dreary,  might  be  gradually  sup- 
plying our  waste  trees,  if  men  would  learn  that  forests  can  be  planted, 
and  were  imbued  with  that  spirit  of  improvement  and  care  for  com* 
ing  generations  which  science  has  ever  had  a  tendency  to  produce. 

It  may  be  said,  with  truth,  that  much  of  the  work  already  done 
has  been  done  by  those  ignorant  of  science.  These  results  have  been 
the  slow  accumulation  of  the  ages ;  we  wish  now  more  rapid  progress* 
The  times  demand  it  The  same  is  true  of  every  depaHment  of  hu- 
man industry  and  source  of  wealth.  Discoveries  in  olden  time  were 
accidental.  The  alchemists,  in  the  dark  ages,  with  iheii  alembics 
and  crucibles  and  chemicals  of  mystic  names,  worked  by  chance,  and 
by  chance,  from  time  to  time,  made  some  valuable  discoveries.  But 
how  different  is  the  work  of  a  modem  chemist !  A  thing  is  to  be  done, 
and  he  is  able  at  once  to  bring  to  bear  upon  the  problem  all  the  prin- 
ciples of  that  wonderful  science.  Every  experiment  is  performed  for 
a  definite  purpose,  and  accidental  discovery  is  the  exception,  not  the 
rale.  So  in  mechanics — a  result  is  to  be  reached,  and  the  problem  is 
attempted  by  well  established  principles.  Those  wonderful  looms  that 
ply  their  iron  fingers  to  weave  our  carpets,  were  not  a  chance  discov- 
ery by  Bigelow ;  they  were  an  invention,  reached  only  by  long-con- 
tinued, systematic  study.  So  of  the  discoveries  and  the  improve- 
ments in  the  vegetable  kingdom  in  our  day*    They  must  not  be  left  to 
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chance,  but  be  sought  under  the  guidance  of  science,  where  alone  the 
course  is  direct,  the  progress  sure  and  rapid. 

We  have  attempted  thus  far  to  indicate  the  importance  to  us  all, 
and  especially  to  the  agriculturist  and  horticulturists,  of  the  study  for 
which  we  are  contending.  Let  the  attention  now  be  turned  to  some 
ot  the  special  lessons  which  it  teaches.  Like  every  other  science,  its 
first  great  work  is  to  classify  and  give  names.  History  shows  that 
this  has  been  the  chief  work  in  the  past;  and,  it  may  be  added,  in  no 
department  has  there  been  greater  problems  to  solve,  or  greater  tri- 
umphs achieved.  What  wonder  that,  with  120,000  species  in  their 
multipliedforms,  the  task  has  been  long  iji  its  accomplishment  and 
herculanean  in  its  requirements.  From  the  days  of  Solomon  to  the 
present  time,  earnest  men  have  been  contributing  their  industry, 
their  investigations  and  their  talents  to  this  one  end.  System  after 
system  has  been  advanced,  zealously  advocated,  thoroughly  tested, 
and  abandoned,  to  be  superseded  by  another,  destined  to  share  a  sim- 
ilar fate.  Thus  the  work  went  on,  groping  in  the  darkness,  but  strug- 
gling for  the  light.  At  last,  about  the  year  1682,  a  luminous  Ray — a 
man  by  that  name — came  to  the  aid  of  the  investigators,  and  the  foun- 
dation of  our  present  classification  was  laid.  Let  us  not  imagine, 
however,  that  this  preliminary  work  was  done  in  vain.  To  form  any 
valuable  classification,  a  very  extensive  knowledge  of  the  kinds,  struc- 
ture and  habits  of  plants  was  absolutely  essential.  This  knowledge 
obtained  by  the  rivalries  of  original  and  diverse  plans  became  the 
building  materials  from  which  the  goodly  structure  has  now  been 
reared.  But  man  has  found  that  it  is  not  his  business  to  invent 
schemes  of  classification,  the  work  having  been  done  in  the  beginning 
of  time.  He  is  but  to  read  in  reverence  the  handwriting  of  the  Al- 
mighty. The  seals  of  the  book  of  nature  have  been  broken,  and  the 
broad,  glittering  page  with  its  exquisite  touches  of  beauty,  and  won- 
derful revelations,  spreads  out  everywhere  to  those  who  will  read  the 
story  of  the  creation.  It  is  true  that  we  do  not  yet  always  interpret 
correctly,  neither  can  we  expect  to  till  our  knowledge  of  the  vege- 
table world  is  complete  and  perfect ;  but  enough  is  already  known  to 
make  our  progress  in  this  direction  sure,  and  to  give  us  a  clear  insight 
into  the  mysterious  works  of  their  infinite  author. 

The  differences  which  we  observe  in  plants  have  been  caused  in 
one  of  two  ways.  Either  all  forms  were  created  alike,  and  l^ave,  by 
insensible  shadings  due  to  kinds  of  fooi  and  other  external  influence, 
gradually  changed  in  character,  so  that  in  one  instance  we  have  an 
oak,  and  in  another  a  pine ;  or  they  were  created  difierent,  and  have, 
by  constant  reproduction  of  themselves,  remained  true,  except  in 
slight  variations,  to  their  original  types.  Common  observation  always 
points  to  the  latter^  but  is  it  not  strange  that  scientific  men  are  divid- 
ed upon  the  question,  and  are  to-day  waging  war  upon  each  other  in 
hot  debate  and  severe  criticism.  But  let  the  matter  bo  settled  as  it 
may,  the  lasting  value  of  our  classification  depends  upon  the  idea  that 
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tpecies  are  permanent  vital  forms,  absolutely  unchanging  in  time  be- 
yond a  certain  limit,  and  recognized  everywhere  as  belonging  to  the 
8ame  family  of  individuals. 

A  species  may  be  defined  as  the  entire  collection  of  plants  of  one 
kind  that  have  descended  from  the  same  parent  stock.  They  will  there- 
fore^ agree  in  all  essential  particulars.  The  properties  of  one  are  the 
properties  of  the  whole.  And  so  we  find  it  in  nature.  A  single  plant  is 
found  to  be  i>oisonous.  and  immediately  we  conclude  that  every  other 
plant  of  the  same  essential  character  is  also  poison,  if  one  is  found  to 
have  strong  fibrous  bark,  its  kind  may  be  examined  everywhere, 
though  continents  intervene,  and  find  the  same  peculiarity.  Species 
then,  are  the  true  subjects  of  classifications,  but  the  work  does  not  end 
with  them.  While  they  are  separated  from  each  other  by  clear  and 
definite  distinctions,  several  of  them  are  found  to  exhibit  striking  re- 
semblances to  each  other  as  if  originally  modeled  upon  the  same 
plan.  Thus  we  arrive  at  the  idea  of  a  genus  which  is  a  collection  of 
allied  species.  Again  upon  still  broader  natural  characteristics,  gen- 
era are  grouped  into  orders^  these  in  turn  into  classes^  the  classes  into 
suh-hingdoms^  or  the  primary  divisions  of  the  kingdom  of  plants. 

The  work  of  making  out  a  classification,  has  however  in  the  main, 
been  accomplished.  We  can  hope  for  but  little  more  in  this  direction. 
It  now  remains  for  us  as  students  of  nature  to  use  it,  to  assign  upon 
examination,  the  various  plants  about  us  to  their  proper  places  in  the 
system.  To  do  this  will  require  an  intimate  knowledge  of  the  struc- 
ture, forms  and  habits  of  every  specimen  we  examine.  We  are  not 
only  led,  but  compelled  to  observe  closely.  We  must  watch  the  tiny 
seedliug  just  bursting  from  the  earth  and  follow  it  carefully  in  its  pro- 
cesses of  flowering  and  fruiting ;  we  must  dissect  its  parts,  and  with 
microscopic  vision,  note  its  structure ;  we  must,  by  the  taste  or  chem- 
ical tests,  find  out  its  properties,  and  seek  to  pry  into  the  mysteries  of 
its  life. 

The  system  of  classification,  therefore,  not  only  hangs  out  as  it 
were  a  label  upon  each  plant,  as  a  true  guide  to  the  knowledge  of  its 
whole  species ;  but  stimulates  thorough  investigation  into  the  struc- 
ture and  life  of  plants.  This  brings  us  to  the  province  of  Physiological 
Botany,  in  which  the  great  work  of  our  day  is  to  be  done.  Here  are 
mighty  problems  yet  to  be  solved,  respecting  the  conditions  of 
growth,  the  direct  food  of  plants,  the  influence  of  sun-light  and  heat, 
the  means  of  securing  more  bountiful  harvest,  the  modes  of  increas- 
ing new  varieties,  the  finding  out  of  new  uses  for  those  we  have,  and 
the  general  influence  of  vegetation  upon  the  economy  of  nature. — 
But  so  much  has  already  been  said  upon  these  topics  and  to .  be  said 
under  special  heads  hereafter,  that  they  are  in  this  paper  omitted,  save 
one  statement  from  Dr.  Sewidl  in  regard  to  the  influence  of  vegeta- 
tion upon  climate.    He  says : 

"Tell  us  how  much  water  the  leaves  pump  up.  Let  me  say  here, 
I  do  not  mean  the  water  that  evaporates  from  the  leaf,  as  it  would 
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from  a  wet  shaving,  but  how  much  it  actually  pumps  up.  It  has  been 
demonstrated  that  every  square  inch  of  leaf  lifts  three  five-hundreths 
of  an  ounce  every  twenty-four  hours.  Now  a  large  forest  tree  has 
about  five  acres  of  foliage,  or  six  million,  two  hundred  and  seventy- 
two  thousand,  six  hundred  and  forty  (6,372,640)  square  inches!  This 
being  multiplied  by  three  five-hundredths  (the  amount  pumped  up 
by  every  inch)  gives  as  a  result,  two  thousand,  three  hundred  and 
fifty-two  ounces,  or  eleven  hundred  and  seventy-six  quarts,  or  two 
hundred  and  ninety-four  gallons  or  eight  barrels;  a  medium  sized 
forest  tree,  about  five  barrels ;  the  trees  on  an  acre,  eight  hundred 
barrels  in  twenty-four  hours.  An  acre  of  grass  or  clover  or  grain 
would  yield  about  the  same  result. 

I  have  made  a  calculation  of  the  amount  of  water  lilted  from  the 
great  Amazon  valley.  ♦  ♦  ♦  Here  is  the  result  of  my  arith- 
metic, 974,328,972,628  barrels,  23  gallons,  three  quarts,  one  pint  and 
a  fraction.  I  STippose  a  professor  of  mathematics  would  have  told  ua 
the  exact  fraction,  but  this  is  near  enough  perhaps. 

The  great  treeless  plains  are  rainless,  except  When  a  foreign 
shower  visits  them.  On  the  Plateau  of  Bolivia  it  never  rains,  except 
when  the  great  Amazon  Valley  sends  up  its  surplus  waters  over  the 
Eastern  Andes.  The  vast  desert  plains  of  the  West,  afford  another 
illustration  of  this  fact.  Regions  cleared  of  forests  are  always  drier, 
the  streams  smaller,  the  rains  less  frequent.  Not  only  does  the  leaf 
pump  up  water  but  all  the  inorganic  matter.  The  mineral  matter  of 
the  earth  dissolved  by  and  in  the  water,  is  lifted  into  the  tree,  and 
the  water  is  lifted  into  the  tree,  and  the  water  evaporating  leaves  the 
mineral  or  ash  in  the  wood.  Now  the  ash  in  the  oak  tree  amounts  to 
three  per  cent  of  the  entire  weight.  A  large  tree  weighs  seven  or 
eight  tons,  an  ordinary  medium  siied  forest  tree,  weighs  five  tons  ;  in 
8uch  a  tree,  the  leaf  has  lifted  three  hundred  pounds  of  solid  earth. 
Surely,  the  leaf  has  an  elevating  influence ;  it  brings  earth  nearer 
heaven ! 

A  new  field  of  labor  is  also  opening  before  the  student  of  botany, 
that  of  the  vegetable  diseases.  Perhaps  nothing  pertaining  to  plants 
is  so  little  understood ;  but  the  importance  of  the  study  and  the  in- 
creased facilities  of  late  years  for  microscopic  observations  will  un- 
doubtedly call  more  attention  to  the  subject.  Cold,  damp  soils,  sud- 
den changes  in  temperature,  excessive  heat  and  drought,  the  attacks 
of  insects  and  parasitic  plants  are  among  the  fruitful  sources  of  dis- 
ease. So  far  as  observation  has  gone,  it  is  pretty  generally  believed 
that  the  parasitic  fungi  are  not  in  the  first  instance  a  predisposing 
cause  of  disease  or  decay ;  but  it  is  known  that  they  materially  influ- 
ence both,  after  causing  great  loss  and  alarming  destruction.  The 
spores  or  germinating  particles  of  these  plants  are  so  minute,  that 
they  readily  float  invisible  to  the  eye  in  the  air,  and  being  very  tena- 
cious of  life,  await  with  perfect  composure  a  favorable  opportunity  to 
germinate  and  grow,  which  they  do  with  astonishing  rapidity.  Doubt- 
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leBfl,  all  have  observed  upon  wet  days  a  jelly-like  formation  on  old 
leaves,  decaying  wood,  and  other  substances.  In  some  cases  this  forma 
so  fast  that  it  is  popularly  believed  to  hare  fallen  from  the  clouds.  A 
gentleman  in  Australia  was,  when  ascending  a  bill,  overtaken  by  a 
sudden  shower,  and  upon  his  return,  found  the  hill-side  so  slippery  by 
this  fungus  or  algoid  growth,  as  to  render  his  descent  in  safety  quite 
hazardous.  We  are  often  astonished  at  the  rapidity  with  which  fields 
of  wheat  are  attacked  by  rust,  the  value  of  the  crop  sometimes  being 
totally  destroyed.  This  is  caused  by  a  fungus  called  Uredo  Bubigo. 
It  forms  yellow  and  brown  oval  spots  and  blotches  upon  the  stem-leaf 
and  chaff.  The  spores  burst  through  the  epidermis,  and  are  dispersed 
as  very  minute  grains.  Henslow  has  shown  by  experiment,  that  if 
the  diseased  seeds  of  wheat  be  steeped  in  a  solution  of  sulphate  of 
copper,  they  will  not  produce  diseased  grain,  and  that  the  sulphate  of 
copper  does  no  injury  to  their  germination.  The  solution  used  is  one 
ounce  of  the  sulphate  of  copper  to  a  gallon  of  water  for  every  bushel 
of  wheat."  It  is  believed  that  the  spores  are  contained  in  the  seed 
from  the  disease  of  the  previous  year,  and  that  should  the  plant  meet 
with  nothing  to  prevent  its  vigorous  growth  they  would  never  be  de- 
veloped, but  are  ready  at  any  time  to  seize  upon  their  victims  if  a 
favorable  opportunity  presents  itself. 

As  a  rule  fungi  are  never  found  upon  perfectly  healthy  surfaces. 
"Mildew  is  a  disease  caused  by  a  fungus  denominated  Puccinia 
graminia.  The  ripe  spores  cases  of  this  plant  are  small  dark- brown- 
club-shaped  bodies,  their  thicker  end  being  divided  into  two  cham. 
bers,  each  filled  with  minute  spores,  and  their  lower  end  tapering 
into  a  fine  stalk.  The  clusters  of  spore-cases  sometimes  burst  through 
the  epidermis,  or  skin  of  the  plant,  in  vast  numbers.  The  minute 
spores  seem  to  enter  the  plant  by  the  stomata — or  air  openings  in  the 
leaf.  In  the  vine  a  kind  of  mildew  is  traced  by  Berkely  to  the  attack 
of  a  fungus  called  Oidium  Tuckeri.  For  this  disease  sulphur  and  the 
pentasulphide  of  calcium  have  been  recommended  as  remedies.  Smut 
spurred  rye,  the  potato  disease,  the  rotting  of  fruits,  and  the  decay  of 
wood,  are  all  with  many  other  vegetable  diseases  believed  to  be  the 
result  of  fungus  plants.  King-worm,  in  our  bodies,  according  to  Dr. 
Fox,  is  produced  by  the  spore  of  the  fungus  which  causes  the  disease, 
getting  into  the  hair  follicle,  reaching  the  root  and  being  carried  up 
into  the  body  of  the  hair.  Intermittent  and  miasmatic  fevers  are  naw 
believed  to  be  due  to  the  same  forms  of  vitalized  beings. 

But  there  is  still  another  element  in  this  study  of  botany  of  direct 
bearing  upon  our  agricultural  and  other  rural  pursuits.  We  are  all 
ready  to  admit  the  importance  of  these  avocations.  We  hear  them 
lauded  in  surrounding  terms  in  public  addresses.  Their  praises  are 
upon  the  lips  of  many  at  our  agricultural  fairs,  and  in  theory  we  all 
agree  with  the  wise  man  known  to  all,  who  said :  ^Agriculture  is  the 
noblest  pursuit  of  man."  But  much  as  we  believe  in  all  this,  and 
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much  as  we  desire  to  cherish  such  a  feeling,  among  men  knowing  that 
the  nation's  wealth  depends  upon  it,  what  do  we  really  find  in  practi- 
cal life  to-day  right  here  in  the  shadow  of  our  university.  Go  yonder 
in  the  towns  and  country  round  about,  and  inquire  of  the  young  men 
what  they  propose  to  make  the  business  of  their  lives,  and  listen  to 
their  replies.  Hear  them  talk  of  law,  and  medicines,  of  trades,  of 
•civil-engineering,  of  getting  an  education  with  a  vagne  idea  of  being 
able  to  do  something  afterward,  while  a  few  out  of  the  many  choose 
the  farmer's  life.  With  parents  it  is  not  quite  so  one-sided,  but  after 
all,  how  many  among  those  who  labor  themselves,  are  there  that 
would  not  rather  have  their  son  become  an  eminent  lawyer,  or  a 
wealthy  merchant  ?    Now  this  should  not  and  need  not  be. 

It  is  not  because  these  occupations  are  not*  healthful,  for  the 
testimony  of  all  time  is  to  the  contrary ;  it  is  not  because  they  are 
not  honorable,  for  among  all  the  pursuits  of  man  they  are  the  most 
legitimate ;  it  is  not  because  they  do  not  pay,  lor  with  proper  culture 
nothing  offers  greater  inducements  in  this  respect  than  our  rich  prai- 
ries; it  is  not  because  the  labor  is  greater,  for  men  are  everyday 
leaving  them  for  more  laborious  and  harrassing  pursuits ;  it  is  and 
must  be  because  the  brain  is  not  called  into  action  as  well  as  the 
muscle  of  the  arm.  Let  a  man  have  the  opportunity  of  engaging  iu 
a  pursuit  which  obliges  him  to  think,  and  he  will  not  dig  potatoes  for 
you  with  a  hoe  for  the  same  price.  The  engineer  will  clear  the  way 
and  mark  the  route  with  excessive  toil  for  a  railroad,  but  will  scorn 
the  offer  of  more  money,  if  such  should  be  the  case,  for  shoveling 
sand,  though  his  hands  are  equally  soiled  and  his  cheek  equally 
bronzed.  The  pickaxe  becomes  a  very  different  instrument  in  the 
hand  of  a  geologist. from  what  it  is  in  the  hand  of  the  common  stone- 
quarrier.  We  do  not  say  that  farming  and  orchardizing  do  not  require 
thought,  far  from  it,  for  they  do  require  and  are  receiving  the  closest 
thought  of  many  of  our  ablest  minds,  and  in  our  day  more  than  ever 
before ;  but  the  curse  of  the  employments  is,  that  the  large  mass  of 
those  now  engaged  in  them,  who  are  thus  searching  after  other  means 
of  making  a  living,  are  never  trained  to  think.  Things  grow  up 
around  them  in  obedience  to  some  unknown  law,  over  which,  they 
imagine,  if  it  even  occurs  to  them  at  all,  they  have  no  control.  They 
do  not  and  cannot  see  the  need,  nor  the  opportunity,  of  exercising  so 
much  brain  power,  and,  to  them,  mysterious  learning.  But  let  the 
light  of  that  learning  shine  in  upon  them,  that  they  may  see,  there 
is  a  reason  within  their  comprehension  for  almost  every  change  that 
takes  place  about  them,  from  the  growing  and  pointing  of  a  leaf  to 
the  prolonged  drouths  of  summer — not  a  mere  matter  of  guess  work, 
founded  upon  speculation,  but  resting  upon  the  broad  foundation  of 
undeniable  truth,  and  we  shall  find  these  pursuits  in  practice  where — 
as  they  ought  to  be — we  now  know  them  in  theory,  and  as  they  are 
represented  in  our  high-toned,  public-spirited  addresses. 

Now,  the  teachings  and  problems  of  Botany,  in  its  broadest  sense, 
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embracing  every  possible  scientific  inquiry  about  plants,  whether  of 
the  forests,  the  grasses,  the  fruits,  or  of  the  microscopic  forms  which 
infest  the  earth,  the  air  and  the  water,  will  furnish  him  who  lives 
among  and  by  the  products  of  the  vegetable  world,  an  exhaustless 
source  of  pleasurable  and  profitable  investi;2:ation,  of  close  inquiry 
and  of  deeply-penetrating,  far-reaching,  wide-comprehending  power 
of  though.  ' 

May  the  time  speedily  come  when  this  University — not  by  teach- 
ing one  science  alone,  but  all  the  departments  of  learning  pertaining 
to  the  industrial  pursuits  of  man — shall  infuse  into  the  very  life  blood 
of  these  callings  this  inspiring,  manhood  developing  power.  Then 
shall  the  best  interests  of  agriculture,  horticulture  and  the  mechanic 
art«  be  most  enhanced,  but  not  these  only,  for  man  himself  will  rise 
as  man  and  be  crowned  with  power  and  dominion  above  them  all. 


ANATOMY,  PHYSIOLOGY  AND  ECONOMY  OF  PLANTS. 

A  Lecture  ly  John  H.  Tice^  Recording  Secretary  of  the  Missouri 
State  Board  of  Agriculture^  delivered  at  the  Illinois  Industrial 
University^  Jan.  21, 1868. 

The  subject  selected  is  vast  in  proportions  and  comprehensive  in 
extent  So  vast  and  comprehensive,  indeed,  as  almost  to  preclude  the 
possibility  of  giving,  in  a  single  lecture,  an  intelligible  statement  of 
even  one  of  its  three  subdivisions,  much  less  of  its  whole.  You  must 
not,  therefore,  feel  disappointed,  if  many  of  the  points  that  will  loom 
up  in  the  discussion,  will  not  be  presented  in  all  their  minute  details. 
Time  and  the  occasion  necessarily  restrict  us  to  the  discussion  only  of 
general  principles. 

Plants  in  the  order  of  creation  preceded  animals ;  and  in  the  or- 
der of  habitation  and  settlement  of  the  earth's  surface,  always  precede 
or  accompany  them.  The  limits  of  inhabitation,  for  either  man  or 
animals,  are,  therefore,  inexorably  fixed  by  the  limits  of  vegetable 
growth.  Why  are  the  deserts  of  Central  Asia,  and  the  Great  Sahara 
of  Africa, uninhabited  by  animals?  Because  no  vegetation  is  there 
to  sustain  animal  life.  And,  if  ever  they  will  be  inhabited,  or  inhab- 
itable, it  will  be  when  man,  in  the  progression  of  the  arts  and  sciences 
will  acquire  the  knowlege  and  skill  to  make  vegetation  grow  and 
flourish  there.  Plants  are  the  connecting  link  between  the  animal 
and  the  mineral  world.  Animals  cannot  live  on  inorganic  matter. 
Exposed  where  only  surrounded  by  minerals,  they  must  perish ;  be- 
cause they  have  no  power  to  assimilate  them,  and  therefore  no  ability 
of  being  nourished  by  them.  But  plants  fixed  by  their  roots  to  the 
earth, decompose  by  galvanic  action  mineral  substances  found  there, 
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and  absorb  what  is  their  proper  food;  which,  under  the  influence  of 
light  and  air,  is  converted  into  different  vegetable  compounds,  serving 
for  the  food  of  animals.  Then  come  animals,  and  feed  upon  the  or- 
ganized matter  that  plants  have  elaborated  from  the  soil  and  air. 

But,  if  animal  life  depended  solely  for  subsistence  on  the  vegeta- 
tion spontaneously  produced,  the  earth  would  not  nourish  and  sustain 
one  millionth  part  of  the  animals  it  is  capable  of  sustaining.  Hence 
human  skill  and  science  are  necessary  to  take  control  of  vegetable 
life;  and  to  so  direct  it  as  to  contribute  to  the  utmost  extent  to  the 
multiplication  and  sustenance  of  animal  life. 

Man  has  availed  himself  largely  of  the  forces  of  nature,  and  after 
subjecting  them  under  his  control,  has  directed  them  mechanically  to 
subserve  the  purposes  of  life.  In  the  great  future, 'he  will  avail  him- 
self to  a  still  greater  extent  of  them;  and  by  them  will  effect  purposes 
not  now  even  dreamed  of.  But  how  has  he  availed  himself  of  cosmi- 
cal  forces  to  carry  on  his  mechanical  operations  ?  By  studying  their 
nature,  and  ascertaining  th^  laws  that  operate  through  and  by  them. 

What  was  true  in  the  employment  of  wind,  water,  steam,  elec- 
tricity, magnetism,  or  any  other  force  used  by  man  as  a  motive  power, 
is  true,  and  must  be  complied  with,  to  avail  himself  of  any  other  forces 
laid  up  in  the  great  magazine  of  nature,  for  his  use  whenever  he  has 
demands  for  them.  And  since  the  primary  dependence  of  all  animal 
life,  either  for  multiplication,  extension  or  sustention,  is  on  an  abun- 
dant supply  of  vegetable  productions,  the  study  of  the  anatomy, 
physiology  and  economy  of  plants,  is  one  of  primary  importance.  For 
man  cannot  control  and  direct  to  the  attainment  of  the  highest  re- 
sults, vegetable  life,  unless  he  knows  the  laws  by  which,  and  the  con- 
ditions under  which  it  operates.  I  shall,  therefore,  treat  as  briefly  as 
is  compatible  with  intelligibility,  the  subject  under  the  following 
three  heads : 

Firstly — ^Vegetable  anatomy,  by  which  I  mean  the  analysis  of  the 
body  of  the  plants,  so  as  to  determine  its  organs  and  general  structure. 

Secondly — ^Vegetable  physiology,  or  a  description  of  the  func- 
tions of  the  different  parts  or  organs  of  a  plant,  and  the  oflSces  they 
perform  in  its  individual  economy. 

Thirdly — Vegetable  economy,  or  the  regular  operations  of  nature 
in  the  generation,  nutrition  and  preservation  of  plants. 

I.     VBGETABLB  ANATOMY. 

Every  plant,  or  animal,  originates  from  a  single  primary  cell. 
Anatomically  a  cell  means  a  little  sack  or  bladder,  filled  with  fluid. 
As  organic  cells  are  so  extremely  minute  as  generally  to  be  invisible 
to  the  natural  eye,  that  you  may  comprehend  what  is  meant  by  the 
term  cell,  I  will  state,  that  the  compartments  of  a  honeycomb  are 
called  cells.  Similar  are  the  cells  in  organic  tissue,  only  they  are 
closed  on  all  sides.    li  a  minute  particle  of  wood  is  shaved  off  and 
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placed  under  a  powerful  microscope,  it  is  found  to  be  honey-combed 
with  cells.  They  are  so  small  that  in  a  cubic  inch  of  wood  there  are 
often  one  and  a  half  millions  of  cells.  Whatever  the  form  or  size  of 
an  animal  or  tree,  it  is  all  evolved  by  germination  of  a  single  celL 
Each  cell,  though  not  differing  externally  in  size  or  form  from  thou- 
sands of  others,  yet  is  so  governed  in  its  budding  by  a  aui generis  law, 
that  it  always  evolves  and  reproduces  the  form  and  symmetry  of  its 
parental  type.  Men  have  sought  grandeur,  the  beautiful,  wonderful 
and  sublime  in  scenes  where  nature  operated  on  a  grand  scale,  pro- 
ducing an  Andes  or  a  Niagara ;  yet  whit  are  the  Andes  but  an  amor- 
phous pile  of  matter  passively  upheaved  by  a  subterranean  force  ? 
And  what  is  Niagara,  but  a  p  issive  mass  of  liquid  matter  obeying  the 
cosmical  force  of  gravity,  and  tumbling  over  a  precipice  ?  How  does 
either  compare,  in  the  wonderful,  with  a  little  cell  filled  with  a  vital 
fluid  which  buds  in  regular  order  into  other  cells,  in  such  places,  and 
in  such  numbers  as  in  time  to  evolve  in  all  its  beauty  and  loveliness 
the  original  parental  type. 

The  substance  constituting  the  cell  walls  is  called  Cellulose.  It  is 
composed  of  the  same  elements  and  in  the  same  proportions  as  starch. 
Starch,  indeed  seems  to  be  the  primary  substance  out  of  which  all  the 
cellulose  group  are  formed.  Starch,  cellulose,  Inulin,  Dextrine,  Bas- 
sorin.  Vegetable  mucilage,  and  Metarabic  acid,  are  isomeric  bodies; 
that  is,  they  are  identical  in  composition  though  different  in  proper- 
ties. Their  composition  is  expressed  by  the  chemical  formula,  C  12, 
H  20, 0  10.  In  starch  we  have  three,  and  the  most  important  three 
elements,  as  far  as  quantity  is  concerned,  out  of  which  plants  are  con- 
structed. All  the  ternary  compounds,  such  as  gum,  jelly,  cane  and 
grape  sugar,  oil,  resin,  wax,  tanin,  etc.,  are  compounds  of  various  pro- 
portions of  these  three  elements.  The  fourth  element  is  nitrogen.  It 
forms  quaternary  compounds,  in  which  the  four  elements  are  com- 
bined in  various  proportions.  Later  analyses  have  shown  that  most 
of  these  bodies  are  not  purely  quaternary,  but  quinary  compounds* 
The  fifth  element  is  sulphur.  Albumen,  which  is  transmuted  starch, 
seems  to  be  the  basis  of  these  compounds,  as  starch  is  immediately  of 
the  cellulose  group.  The  white  of  an  egg  is  the  familiar  form  of  albu- 
men. From  it  spring  the  albuminoids,  such  as  fibrin,  casein,  gluten, 
gliadin,  mucedin,  etc.  The  albuminoids  are  sometimes  called  pro- 
tein compounds ;  the  term  protein,  in  Greek,  signifies  to  take  the  first 
place,  or  the  highest  rank,  and  was  adopted  to  show  their  physiologi- 
cal importance  in  the  structure  of  bodies.  It  must,  however,  be  borne 
in  mind,  that  all  these  bodies  are  merely  the  advanced  stages  towards 
growth  and  nutrition,  and  are  only  starch  transformed  by  the  action 
of  plant  life. 

But  proteine,  when  found  in  the  cells,  has  received  the  name  of 
protoplasm,  meaning  first  formed.  It  lines  the  inner  walls  of  the 
cell,  but  does  not  fill  it,  and  apparently  is  the  active  agent  of  trans- 
forming the  other  contents  of  the  cell  into  organizable  matter. 
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Protoplasm,  or  the  formatiye  substance,  is  a  granular,  gummy, 
azotised  fluid,  found  gathered  around  the  nucleus,  or  cytoblast,  of  the 
cell,  and  its  walls.  It  does  not  mingle  with  the  other  fluid  contents  of 
the  cell,  but  possesses  a  visible  stream-like  motion,  flowing  upwards 
and  downwards  through  them  within  the  cell.  The  fluids  proper  of 
the  cell  apparently  remain  passive,  while  the  protoplasm,  in  trans- 
posing the  elements  present  in  the  cell,  is  constantly  undergoing 
changes.  If  the  motion  were  not  life  itself,  or  rather  the  evidences  of 
life,  we  might  conclude  that  it  originated  and  depended  upon  the 
reciprocal  action  of  the  chemical  elements  of  the  fluid.  It  unques- 
tionably is  vital  action,  and  may  be  sustained  by  the  chemical,  or 
perhaps  galvanic  action,  reciprocally  of  the  nucleus  (that  is  cytoblast) 
and  the  cellular  integument ;  since  the  spiral  current  is  always  from 
the  cytoblast  to  the  cell  wall,  and  returnins:  from  the  latter  to  the 
former,  the  nucleus,  in  other  words,  is  the  centre  of  the  motion. 

THE  CYTOBLAST. 

The  nucleus  or  cytoblast,  is  a  round,  but  sometimes  also  oblong, 
and  generally  flat.,  ^small  body,  with  a  sharp  edged  circumference 
occupying  the  centre  of  the  cell.  Mostly  it  is  as  transparent  as  water, 
filled  with  a  very  minutely  granulated  substance.  In  time,  within  the 
cytoblast  may  appear  one  or  more  nucleoli,  or  minute  cytoblasts. 
New  cytoblasts,  for  future  cells,  are  formed  either  independently,  or 
by  division.  When  formed  independently,  it  seems  to  proceed  from 
the  protoplasm  manifesting  itself  as  a  nucleoli,  around  which  soon  an 
integument  forms.  When  the  multiplication  is  by  division,  the 
original  round  cytoblast  elongates,  and  soon  a  segmentation  takes 
place,  and  instead  of  one,  two  nucleoli  appear.  In  the  division  of  the 
mother  cytoblast,  the  protoplasm  plays  an  important  part. 

FORMATION  OF  CSLLULOSB. 

We  now  know  what  an  organized  cell  is,  and  how  it  multiplies 
the  nuclei  for  the  formation  of  new  cells.  We  have  already  seen  that 
the  integument  of  a  cell  is  cellulose ;  and  cellulose,  by  chemical  ana- 
lysis, is  found  to  be  identical  in  composition  with  starch.  In  the  point 
of  appearance,  the  albuminoidsi  and  all  the  protein  compounds,  stand 
between  it  and  starch.  It  therefore  has  passed  through  all  the  in^r- 
vening  metamorphoses. 

Cellulose  is  now  generally  supposed  to  arise  from  the  outer  hard- 
ening of  the  protoplasm.  Its  subsequent  thickening  is  formed  by  al- 
ternate layers  of  hardening  protoplasm ;  and  its  alteration  is  supposed 
to  be  due  to  the  chemical,  perhaps  galvanic  action  of  the  protoplaem 
and  elements  present  in  the  cell. 

The  formation  of  new  cells  always  proceeds  from  the  interior  of 
an  already  existing  one.  The  cell  in  which  a  new  one  is  formed  is 
called  the  mother  cell,  and  the  new  ones,  in  relation  to  each  other. 
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are  called  sisters,  but  in  relation  to  the  mother  cell  are  called  daugh- 
ters. When  but  a  portion  of  the  contents  of  a  mother  cell  is  consum- 
ed in  producing  new  ones,  it  is  called  free  cell  formation ;  but,  on  the 
other  hand,  when  the  whole  contents  of  the  mother  cell  divides  into 
many  parts,  and  a  cell  springs  from  each  subdivision,  it  is  called  cell- 
production  by  division.  In  both  cases  the  cytoblast  is  formed  first, 
and  a  new  cell  then  incloses  it.  By  free  cell-formation,  the  mother 
cell  endures  as  a  permanent  part  of  the  structure ;  but  when  cell 
formation  proceeds  irom  division,  the  mother  cell  vanishes,  its  integ- 
ument sooner  or  later  dissolves,  and  is  consumed  in  forming  cell  mem- 
branes for  the  daughters.  This  latter  species  of  cell  formation  is  uni- 
versal as  to  grains  of  pollen,  and  the  sporangia  of  the  cryptogamia. 

GROWTH  AN0  NOURISHMENT  OP  C£LL  MBMBRAN£8. 

The  original  form  of  a  young  cell  is  subject  to  many  transform- 
ations by  the  mode  of  its  nourishment,  for,  naturally,  with  the  growth 
of  the  contents,  the  cell-membrane  grows  also.  When  the  cell  ex- 
tends itself  equally  in  all  directions,  it  acquires  size  without  changing 
its  original  form.  On  the  contrary,  when  it  extends  itself  more  in  one 
direction  than  others,  or  if  certain  points  on  its  periphery  extend 
themselves  predominantly,  with  its  increasing  size,  it  also  changes  its 
primitive  lorm ;  and  the  diversified  forms  in  which  cells  exist  accord 
with  the  manner  in  which  the  cell-membranes  extended  themselves. 
The  growth  of  a  cell  is,  however,  often  restricted  in  its  freedom  by 
neighboring  cells.  Its  form  then  more  or  less  subordinates  itself  to 
the  existing  cells.  This  is  the  case  in  all  those  tissues  where  the  cells 
are  compactly  placed.  The  thickening  of  the  walls,  and  the  finally 
closing  up  of  the  cells  is  effected  by  the  continual  deposition  of  cel- 
lulose layers  upon  the  inside  of  the  membrane.  The  inmost  layer  is, 
therefore,  always  the  youngest 

OOHBINATION  OF  CELLS. 

In  only  a  comparatively  few  cases  does  a  plant  exist  of  a  single 
cell:  only  in  some  fungi  and  algae.  On  the  contrary,  in  the  higher 
plants,  the  structure  is  a  combination  of  several  varieties  of  cells. 

Oells  can  be  classified  into  like  and  unlike.  When  like  cells  are 
united,  we  call  the  combination  cellular  tissue.  But  when  unlike 
cells  are  united,  we  call  the  combination  vascular  tissue.  Cellular 
tissue  can  be  subdivided  into  wood  tissue,  bark  tissue,  bast,  pith,  fo- 
liage, etc 

The  compound  known  under  the  general  name,  parenchyma,  is 
understood  to  apply  only  to  the  cellular  tissue,  as  developed  in  the 
bark,  pith,  leaves,  etc.  By  the  vascular  tissue  is  meant  the  combina- 
tion of  cells  that  are  much,  and  sometimes  indefinitely,  elongated,  and 
should  properly  be  called  ducts,  such  as  convey  the  lactex  or  milky 
juice  in  the  milkworts,  the  resins  in  coniferae,  etc.  They  are  of  varied 
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structure,  annular,  spiral,  cylindrical,  etc.  The  cellular  and  vascular 
tissues  are  each  united  together  by  an  intercellular  substance,  which 
is  a  transmuted  product  of  the  mother  cell,  and  is  the  same  as  that 
which,  on  the  surface  of  plants,  is  called  cuticle  or  epidermis. 

INTEBCBLLULAR  SPACES. 

Where  the  cells  lie  side  by  side,  without  being  in  contact  at  all 
points,  there  is  a  free  space  which  is  called  an  intercellular  space. 
The  more  globular  the  cells,  the  smaller  will  be  the  superficial  points 
of  contact,  and  the  larger  the  intercellular  spaces,  and  also  the  more 
will  the  form  of  one  cell  be  subordinated  to  another ;  and  the  more 
the  walls  mutually  flatten  each  other,  and  the  closer  they  lie  side  by 
side,  the  larger  become  the  superficial  points  of  contact,  and  the 
smaller  the  intercellular  spaces.  The  tissue  formed  of  stellar  shaped 
cells,  therefore,  has  the  greater  intercellular  spaces.  These  spaces 
generally  are  filled  with  air,  and  form  in  this  wise  a  regular  tissue  of 
a  more  or  less  coherent  system  of  intercellular  passages,  which  dis- 
charge in  larger  air-filled  spaces  under  the  stomata  or  small  orifices, 
also  called  breathing-pores,  in  the  leaves,  or  on  the  green  bark  of  the 
stem. 

In  all  tissue,  while  the  cell-forming  process  continues,  air  is  not 
found  in  the  intercellular  spaces ;  and  in  wood  tissue  the  spaces  are 
generally  filled  with  the  intercellular  substance.  But  in  those  plants 
containing  gum,  resin,  lactex,  etc.,  the  intercellular  spaces  are  large 
and  serve  as  ducts  for  these  substances. 

KINDS  OF  CELLS. 

Oells  can  be  divided  into  several  distinct  classes,  according  ta 
their  origin,  the  time  of  their  appearance  in  the  structure,  as  well  as 
to  their  physical  and  physiological  nature.  The  first  general  division 
is  into  free,  -and  the  second  into  combined  cells. 

To  free  cells  belong  the  spores  of  the  cryptogamia,  and  the  pollen 
cells  of  the  pha&nogamia. 

To  the  combined  or  linked  cells  belong  those  named  as  constitut- 
ing the  diflTerent  kinds  of  tissue  already  described,  AH  cells  that  con- 
stitute an  integral  part  of  any  structure,  either  of  entire  plants,  are 
combined  cells,  as  fungi,  lichens,  algae,  or  parts  of  structure  as  wood, 
cambium,  bark,  bast,  etc.  In  the  building  of  vegetable  structure  the 
leagued,  combined  or  linked  cells,  play  the  most  conspicuous  part. 
Of  these  the  most  widely  distributed  are  the  cells  of  the  parenchyma. 

PABBNCHYMA. 

The  term  parenchyma  is  applied  to  the  substance  constituting  the 
cells  of  the  pit,  leaves,  bark,  medullary  rays,  etc.  Parenchyma,  like 
cellulose,  is  a  mere  transmuted  production  of  starch.  The  cone,  or 
apex,  of  any  bud,  whether  of  the  seed,  root,  stem  or  axis,  is  always 

Digitized  by  V^OOQlc 


OOBRBSPONDINa  SBORSTART'S  REPORT.  313 

composed  of  it  Upon  its  presence  depends  the  vitality  of  the  bud ; 
and  consequently  the  life  of  the  plant.  Growth  of  a  plant  in  what- 
ever direction,  upwards,  downwards  or  laterally,  is  an  extension  of 
parenchyma.  The  vitality  of  the  parenchyma,  or  its  power  of  exten- 
sion, depend  upon  the  presence  of  vibrionic  particles  in  the  extending 
cell.  Viewed  under  a  microscope,  these  vibrios  have  the  appearance 
of  bees  swarming,  moving  rapidly  in  all  directions  on  the  apex  of  the 
fluid  contents  of  the  cell. 

Both  in  the  longitudinal  extension  of  either  the  extending  or  de- 
scending axis,  the  structure  is  parenchyma,  known  under  the  familiar 
name  of  pith.  The  lateral  extension,  originating  in  and  radiating 
from  the  pith,  is  known  as  the  medullary  rays.  The  extension  of  the 
parenchyma  thus  produces  the  skeleton  of  the  plant,  on  which  all  the 
other  tissues  form  and  build  up  its  body.  On  the  ascending  axis 
nodes  are  formed,  at  which  leaves  develop,  and  generally  a  bud. 
The  cells  of  the  pith  prepares  the  parenchyma  for  the  development  of 
the  leaves,  like  those  of  the  general  structure  do  the  cellulose  for  the 
cellular  tissue.  On  the  roots  there  is  an  analogous  development,  but 
no  modes  or  buds  for  new  roots,  and  none  to  correspond  with  the  leaves 
on  the  stem,  unless  it  be  the  rootlets.  These  sometimes  have  been 
called  spongioles,  but  the  term  is  now  discarded  by  physiological 
botanists. 

The  cells  of  the  medullary  rays  and  those  of  the  epidermis  and 
bark  belong  to  the  parenchymatous  group.  The  medullary  rays  are 
seen  in  the  radiating  lines  fi-om  the  pith,  through  a  cross  section  of 
wood,  especially  of  oak.  The  rays  are  formed  of  compressed  and 
often  closed  cells,  that  keep  up  communication  between  the  interior 
of  the  stem  and  the  bark,  from  the  pith  outward. 

The  cambium  occupies  the  intermediate  space  between  the  wood 
proper  and  the  bark.  It  is  the  last  year's  deposit  of  woody  fibre, 
filled  with  starch,  and  endures  only  until  the  next  annual  layer  is  form- 
ing. The  primary  cells  of  the  cambium  layer  spring  from  the  secre- 
tions of  the  medullary  rays,  which  seem  to  act  chemically  on  the  ela- 
borated element  of  transforming  and  fixing  them  as  cambium  in  the 
descending  sap.  In  the  cambium  of  the  stem  and  inner  bark  is  the 
main  storehouse  of  starch,  and  the  azotized  compounds  for  the  use  of 
the  plant  in  the  ensuing  year.  The  cambium  of  the  roots,  and  the 
roots  generally,  are  richer  in  these  compounds  than  the  stem. 

There  is  a  distinction  made  between  the  cambium  proper  which  is 
a  compact  cellular  and  vascular  tissue,  and  the  cambium  ring  (an- 
nulus  camhialis)  which  is  a  more  open  structure.  The  cambium  ring 
is  formed  early  in  the  season,  as  soon  as  vegetation  commences.  When 
the  parenchyma  in  the  cone  of  the  stem,  or  of  the  radicle,  begins  to 
extend  itself  by  growth  in  spring,  the  medullary  rays  similarly  extend 
themselves  laterally,  pushing  out,  as  it  were,  the  bark,  and  forming  new 
cells  of  mucilaginous  matter  on  the  outer  surface  of  last  year's  cam 
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bium.    It  is  on  account  of  the  delicacy  of  this  structure  that  the  bark 
80  easily  separates  from  the  wood  in  spring  and  early  summer. 

The  bark  structure  is  not  necessary  to  be  analyzed  at  present.  I 
will,  however,  mention  that  portion  of  the  outer  bark  which  has  a 
green  envelop.  The  green  matter  that  gives  it  this  color  is  chloro- 
phyl,  and  is  the  same  that  gives  color  to  the  leaves.  The  meaning  of 
cblorophyl  is  leaf- green.  In  the  leaf,  however,  it  is  not  the  leaf  proper 
that  has  this  color,  but  is  the  coating  of  minute  starch  granules,  fixed 
to  the  interior  of  the  cells,  or  floating  in  their  sap,  that  gives  the  leaf 
apparently  this  color.  The  cuticle  or  epidermis  has  breathing  pores 
(stomata),  both  on  the  stem  and  on  the  underside  of  the  leaves,  which 
bring  the  interior  structure  of  the  plant  into  communication  with  the 
atmosphere. 

LEAVES. 

The  complete  leaf  consists  of  the  blade  and  its  petiole  or  leaf- 
stalk. The  leaf  might  almost  be  said  to  be  a  thin  layer  of  green  bark 
expanded  horizontally.  Like  the  stem,  it  consists  of  two  distinct 
tissues;  the  cellular  and  the  woody.  The  cellular  is  the  soft  pulpy 
portion,  the  parenchyma,  and  only  appearing  green  because  of  the 
immense  number  of  starch  granules  in  it,  covered  with  chlorophyl. 
The  woody  portion  are  the  ribs  or  veins  of  the  leaf,  which,  like  the 
woody  portion  of  the  stem,  give  firmness  to  the  structure.  The  sub- 
division of  these  veins  are  carried  beyond  the  limits  of  unassisted 
vision,  so  as  to  distribute  to  and  receive  sap  from  the  minutest  organs 
of  the  leaf. 

The  cells  of  the  epidermis  both  on  the  upper  and  lower  side  of 
the  leaf  are  placed  horizontally  and  are  very  minute,  sometimes  small 
parallelograms,  and  consist  put  of  a  single  layer.  The  cells  under 
the  upper  epidermis  are  compactly  arranged  and  have  their  vertical 
diameter  from  three  to  five  times  greater  than  the  horizontaL  This  layer 
consists  of  from  two  to  four  tiers  of  cells.  Under  and  between  these 
and  the  lower  epidermis  is  a  network  of  amorphous  cells,  arranged 
horizontally  with  large  intercellular  spaces.  I  have  now  enumerated 
some,  not  all,  but  the  most  prominent  of  vegetable  cells  and  organs, 
have  described  generally  their  development  and  partly  have  indi- 
cated their  function.  The  anatomy  of  the  organic  structure  is  now 
sufficient  for  our  purpose.  The  organized  plant  is  before  us.  It  con- 
sist of  two  parts,  the  root  and  the  stem.  One  forms  nodes,  out  of 
which  side  branches  may  spring,  and  buds  for  continuing  organic 
growth.  The  other  forms  no  nodes,  but  new  roots  and  rootlets  spring 
from  a  peculiar  development  of  the  outer  terminal  cells  of  the 
medullary  rays.  The  buds  on  the  stem  consist,  however,  of  two  kinds, 
the  leaf  or  wood  bud ;  and  the  flower  fruit  bud.  From  this  I  pass  to 
the  second  division  of  the  subject. 
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n.    PHYSIOLOGY  OP  PLANTS. 

The  embryo  of  the  future  plant  is  nestled  in  the  seed.  The  mother 
plant  has  stored  in  the  end  sufficient  aliment  ready  prepared  to  sus- 
tain the  plantlet  in  early  life  until  it  has  acquired  organs  and  vigor 
enough  to  take  care  of  itself.  Starch  is  the  principal  ingredient  of  the 
seed.  But  the  embryo  cannot  digest  starch  until  it  is  organized. 
Strong  meat  for  men,  but  milk  for  babes,  holds  good  also  in  the  vege- 
table world.  The  mother  plant  has  therefore  digested  a  part  of  the 
starch  in  degree,  and  a  part  completely  which  latter  is  placed  around 
the  embryo  so  that  when  the  plantlet  wakes  up,  the  food  is  within  its 
reach.  This  is  a  introgeneous  milk-like  substance  called  aleurone. 
Next  to  the  aleurone  stands  the  allumiuoids,  and  between  the  latter 
and  starch  stands  the  albumin.  They  are  all  starch  in  different  stages 
or  degrees  of  digestion.  If  the  seed  has  one  seed  leaf  only,  it  is  said 
to  belong  to  the  monocotylidonous  order  of  plants;  if  it  has  two 
lobes,  to  the  dicotylidonous  order.  The  function  of  the  seed  leaf  is  to 
act  as  digester  of  the  starch  until  the  store  is  exhausted  and  the  plant 
organized.  The  embryo  has  two  buds;  and  buds  we  have  already 
seen  consist  of  parenchymatous  cells.  The  incipient  development  of 
these  buds  has  received  the  name  of  germination.  Warmth  and 
moisture  are  necessary  to  germination.  As  a  general  thing  fresh 
seeds  germinate  sooner  and  more  freely  than  old.  The  seeds  of  many 
plants,  if  kept  long,  will  soon  pass  the  limits  of  germination.  Coffee 
for  instance.  Some  seeds  like  those  of  maple  germinate  as  soon  as  fa- 
vorable conditions  supervene;  others  on  the  contrary  lie  sometime  in 
the  earth  and  generally  do  not  germinate  until  the  succeeding  yean 
They  seem  to  require  time  to  become  fully  matured. 

Germination  is  the  commencement  of  cell  formation  at  the  apex 
of  each  bud  of  the  embryo.  One  bud  proceeds  by  pushing  the  as- 
cending axis,  the  plumule,  upward  to  put  it  in  communication  with 
the  light  and  air;  the  other  by  thrusting  the  descending 
axis,  the  radicle,  downward  to  put  it  in  communication  with 
the  water  and  alkaline  salts  of  the  earth.  The  plumule  soon  expands 
its  leaves  in  the  air,  draws  in  life  and  vigor  from  the  vivifying  rays  of 
the  sun,  rejoicing  in  its  new  being.  It  is  now  ready  to  be  weaned, 
and  be  self-supporting.  What  are  its  means  to  effect  this  end  ?  It 
has  exhausted  its  store  of  food  laid  up  in  the  seed  lobes ;  it  must, 
therefore,  draw  it  from  other  sources,  or  perish.  Whence  and  how 
does  it  supply  itself?  These  questions  will  be  answered  when  we 
treat  of  vegetable  economy.  All  we  can  do  now  is  to  give  the  func- 
tions of  its  different  organs  and  the  offices  each  performs  in  its  individ- 
ual economy. 

BOOTS. 

The  roots  we  have  seen  puts  the  p^ant  in  communication  with  the 
earth.  They  may  be  divided  into  two  classes :  first,  the  primary  or 
tap  root  which  springs  from  the  germinal  cell  of  the  embryo ;  and 
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second,  the  secondary  or  side  roots  springing  from  the  sides  of  the 
tap  root.  As  there  are  no  nodes  in  the  root,  consequently  it  does  not 
develop  like  the  stem,  its  branches  from  buds  at  the  nodes.  Branch 
roots,  side  roots,  and  rootlets  can  spring  from  the  sides  of  any  main 
root  at  any  point  whatever.  Nodes  in  the  roots  would  be  an  impedi- 
ment to  the  economy  of  the  plant;  for  then  only  branches  and  root- 
lets could  spring  from  buds  at  the  nodes.  The  plant  requires  an  organ 
at  all  points  when  the  soil  comes  in  contact  with  the  roots,  to  gather 
food  which  could  not  be  the  case,  if  rootlets  had  to  spring  from  nodes. 
This  peculiar  development  of  rootlets,  therefore,  enables  the  plant  to 
put  forth  any  number  of  them  desirable,  which  it  often  does  so  as  to 
cover  the  main  roots  until  it  has  a  hairy  appearance.  The  presence 
'  of  parenchymatous  cells  is  necessary  for  the  development  of  branches 
either  on  the  stem  or  root  On  the  stem,  the  branches  are  formed 
only  at  nodes  where  there  is  a  ready  organized  bud;  but  the  node 
itself  is  only  a  compact  lateral  development  of  parenchyma  from  the 
pith  outward.  The  medulary  rays  we  have  seen  are  also  a  lateral 
development  of  parenchyma,  permeating  at  all  points  and  binding 
together  the  various  tissues  between  the  internodes  of  the  stem.  In 
the  roots,  these  rays  also  bind  the  various  tissues  together  and  form  a 
connecting  link  between  the  bark  and  the  pith.  Instead  of  a  root 
branching  out  from  a  regularly  formed  bud  as  at  a  node  on  the  stem, 
it  springs  from  germination  of  the  cell  of  a  medullary  ray.  Something 
similar  occurs  on  the  stem  when  side  limbs,  known  as  water  spouts, 
develop. 

The  medullary  rays  of  roots,  besides  by  germination  multiplying 
roots  and  rootlets,  may  develop  new  stems ;  as  is  the  case  in  the  root 
sprouting  of  the  locust,  cherry  plum  and  some  roses. 

Koots  as  a  general  thing  shun  the  light ;  and  burying  themselves 
in  the  earth,  they  seek  there  such  food  as  the  plant  requires  from  the 
soil.  The  main  roots  fix  the  plant  firmly  to  the  earth ;  and  their  ex- 
tensive ramifications  lay  a  considerable  area  of  the  surface  tributary 
to  the  nourishment  of  the  plant.  The  younger  portions  only  of  the 
roots  perform  the  function  of  nutrition,  and  mainly  by  the  innumer- 
able fibrous  rootlets  they  send  out  These  rootlets  seldom,  if  ever 
branched,  perish  after  performing  their  functions,  but  are  constantly 
renewed. 

CELLS. 

The  functions  of  the  cells  have  already  been  partially  indicated 
while  describing  their  structure.  First,  cells  may  be  regarded  as  di- 
gesters of  the  sap  transforming  it  into  cellulose  and  parinchyma  for 
building  up  the  skeleton  of  the  organism,  and  for  thickening  and  fill- 
ing up  the  older  cells  to  give  stability  and  firmness  to  the  structure. 
Secondly,  they  are  general  dig^sters  of  the  reserve  elements  in  the 
plant,  and  of  the  crude  elements  taketo  up  by  the  roots.  Though  cells 
are  closed  sacks,  filled  with  fluid  contents,  yet  there  is  a  constant  in- 
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terchange  of  elements  between  them.  In  a  state  of  rust,  the  contents 
of  the  cells  may  be,  and  probably  are  homogeneous ;  but  when  vital 
action  ensues,  the  transformation  of  the  protoplasm  into  living  organ- 
ism, at  such  points  where  organic  structure  takes  place,  destroys  the 
homogenity.  This  disturbs  the  equilibrium,  and  hence  an  interchange 
of  elements  ensues  to  replace  those  consumed  in  building  new  struc- 
ture. 

DUCTS. 

The  structure  known  as  vascular  tissue  should  properly  be  called 
ducts.  It  consists  of  indefinitely  elongated  cells,  of  w^ich  the  func- 
tion is  to  conduct  the  fluid  and  gaseous  elements  taken  up  by  the 
roots  to  every  active  cell  in  any  portion  of  the  organism.  Hence  they 
are  of  unequal  length.  Between  them  and  the  cell  there  is  a  similar 
interchange  of  elements  as  between  the  cells  themselves.  They  also 
furnish  the  water  with  whatever  it  holds  in  solution  to  the  cells,  and 
from  the  latter  receive  the  digested  sap.  Crude  elements  and  digest- 
ed saps  seem  each  to  have  their  appropriate  ducts  in  the  vascular 
tissue. 

SPACES. 

Intercellular  spaces,  though  devoid  of  air,  while  cell  formation  in 
their  proximity  is  progressing,  yet  when  the  structure  is  completed 
form  air  passages  throughout  the  organism.  In  the  milk-worts  these 
passages  are  filled  with  the  lactex. 

MEDULLARY  RAYS. 

The  medullary  rays  branch  oflF  horizontally  from  the  medullary 
sheath  surrounding  the  pith.  They  keep  up  a  communication  later- 
ally between  the  pith  and  the  bark,  and  perhaps  also  with  the  atmos- 
phere. The  annular,  or  cambium  ring,  is  formed  in  spring  by  their  ac- 
tion on  the  cellulose.  In  the  latter  part  of  the  growing  season,  their 
action  transforms  the  descending  sap  into  starch,  storing  it  up  as 
formed  in  the  cambium  and  alburnum. 

BAST   TISSUE. 

The  bast  tissue  is  composed  of  the  longest  cells  found  in  any  tis- 
sue. Textile  fibres,  such  as  hemp  and  flax,  belong  to  this  tissue.  The 
membranes  are  tougher,  softer  and  more  flexible  than  the  cells  of  the 
woody  tissue.  Their  toughness  is  proportioned  to  the  length  of  the 
cells,  but  when  short  they  are  brittle.  Where  long,  as  in  flax  and 
hemp,  they  have  great  tenacity.  They  are  the  main  channels  of  the 
descending  sap,  and  elaborate  from  it  various  alkaloids,  most  likely 
with  the  concurrent  action  of  the  medullary  rays. 
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LEAVES. 

Leaves  have  been  termed  the* lungs  of  the  plant.  If  intended  as 
a  comparison  of  the  functions  performed,  it  is  unfortunate,  because  it 
would  lead  to  the  inference  that  there  was  an  analogy  between  the 
oflSces  performed  by  lungs  of  animals,  and  the  leaves  of  plants; 
while,  indeed,  there  is  very  little.  Lungs  bring  the  blood,  and  leaves 
bring  the  sap  within  the  vitalizing  influence  of  the  atmosphere,  and 
prepare  them  to  build  up  vegetable  and  animal  tissue.  So  far  only 
the  analogy  holds  good.  But  when  we  examine  what  takes  place  in 
the  act  of  vitalization  of  each,  we  find  it  as  opposite  as  the  poles.  In 
the  lungs,  th^  act  of  vitalization  consists  in  the  oxygenation  of  the 
blood ;  and  the  vital  action  in  the  animal  organism  ensuing  therefrom 
decarbonizes  organic  matter  to  build  up  animal  tissue.  In  the  leaves 
vitalization  consists  of  de-oxygenating  inorganic  matter  in  the  sap, 
and  the  vital  action  ensuing  in  the  vegetable  organism  carbonizes  the 
inorganic  compounds  before  building  up  organic  vegetable  tissue. 
Moreover,  the  lungs  of  an  animal  draw  not  a  particle  of  nutriment 
from  the  air,  while  the  leaves  draw  the  greater  portion  of  the  nutri- 
ment for  the  plant  from  it  In  the  lungs  the  mixture  of  veinous  blood 
and  chyle,  come  in  contact  with  the  atmosphere,  decomposing  it,  con- 
suming the  oxygen  obtained,  and  exhaling  the  nitrogen  and  carbonic 
acid  gas.  In  the  leaves  the  digested  sap  decomposes  the  atmosphere, 
and  the  carbonic  acid  gas  it  holds  in  diffusion,  consuming  both  the 
nitrogen  and  carbon  obtained,  and  exhaling  the  oxygen.  The  leaf 
also  decomposes  water  to  obtain  hydrogen  which  enters  largely  into 
the  compound,  elaborated  sap.  The  dynamical  effect,  in  the  correla- 
tion and  conservation  of  force,  is  also  entirely  different.  The  oxyda- 
tion  and  decarbonization  effected  by  animals,  is  the  same  as  combus- 
tion, it  liberates  heat,  while  the  deoxydation  and  carbonization  ef- 
fected by  vegetation,  imprisons  heat.  The  analogy  between  the  lungs 
and  leaves,  therefore,  is  very  remote,  and  may  be  of  use  to  assist  us  to 
understand  the  relative  functions  of  each;  but  we  must  always  bear 
in  mind  that  is  by  antithesis  and  not  by  harmony  that  the  relation 
exists. 

The  inspiration  of  the  sap,  also  takes  place  in  the  leaves,  first  by 
exhalation  of  water,  and  secondly,  by  its  decomposition  and  the  ab- 
sorption of  the  obtained  hydrogen.  The  elaborated  sap  when  it  quits 
the  leaves  is,  therefore,  changed  in  its  fluidity  as  well  as  chemical 
composition,  suited  to  deposite  in  downward  course,  cambium,  starch, 
gluten,  alkaloids,  etc. 

in.    VEGETABLE  ECONOMY. 

We  have  already  seen  that  at  the  end  of  every  stem,  and  at  every 
node  on  it,  there  is  a  bud  formed.  Those  buds  in  the  economy  of  the 
plant  are  either  intended  to  perpetuate  its  life,  or  its  species.  The 
former  are  lea^  the  latter  flower  buds.    Flower  buds  only  appear  when 
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the  plant  has  attained  or  is  approaching  maturity.  Diminution  of 
nourishment  or  impaired  vital  action,  is  supposed  to  be  favorable  to 
the  development  of  flower  buds.  In  trees  and  shrubs  the  flower  buds 
appear  on  spurs  or  beside  the  leaf  bud.  In  herbs  perishing  annually, 
they  supercede  the  leaf  bud,  or  rather  the  latter  is  converted  into  a 
flower  bud.  The  flower  bud,  therefore,  is  merely  a  leaf  bud  changed 
in  form  and  function;  and  the  leaves  of  the  flower  are  but  ordinary 
leaves  changed  in  form  and  color.  And  as  insects  perform  an  impor- 
tant work  in  vegetable  economy  in  distributing  pollen,  the  leaves  of 
the  corola  are  colored  for  the  purpose  of  guiding  and  attracting  them. 

STAHEHS. 

The  stamens  are  only  flower  leaves  that  have  still  deviated  far- 
ther from  the  normal  leaf.  In  fact,  they  have  deviated  so  far  as  to 
have  lost  the  character  of  pheenogamous  leaves,  and  have  acquired 
that  of  cryptogamous,  by  bearing  sporangia.  Stamens  produce  pol- 
len, and  if  a  polfen  grain  were  self-proliferous,  it  would  differ  in  noth- 
ing from  the  spord  of  a  cryptogamia. 

PISTIL. 

The  pistil  is  a  peculiar  columnar  prolongation  of  the  parenchyma 
in  the  centre  of  the  flower.  The  pistil  and  stamens  are  called  the  or- 
gans of  fructification. 

The  pistil  has  three  subdivisions;  ovary  containing  the  ovules  or 
rudimentarj'^  seeds;  the  style  or  columnar  prolongation;  and  the  stig- 
ma which  caps  the  style.  A  stamens  has  also  three  subdivisions ;  the 
filament  a  thread-like  stalk;  the  anther  capping  the  filament;  and 
the  pollen  a  powdery  substance  contained  in  the  anther. 

POLLEN. 

Under  the  microscope,  pollen  grains  have  the  appearance  of 
spores;  very  often  covered  with  protuberances  not  unlike  the  burr 
of  the  common  Datura.  Dissection  shows  the  pollen  grain  to  have 
two  membranes ;  the  outer,  called  extine^  has  an  inflexible  integu- 
ment; and  the  inner  called  intine^  has  a  highly  elastic  integument. 
The  intine  is  filled  with  fluid  vegetable  albumen ;  in  which  float  inu- 
merable  particles  of  vibrionic  matter  called  the  fovillae  which  have 
an  incessant  molecular  motion,  like  swarming  bees. 

The  stigma  has  a  moist  network  of  cells  not  covered  by  any  epi- 
dermis, which  receives  the  pollen.  The  cells  of  the  stigma  are  tubes 
leading  down  through  the  style  into  the  ovary.  The  moisture  of  the 
stigma  swells  the  pollen  grain,  bursting  the  inflexible  extine,  and  let- 
ting the  intine  escape.  The  latter  then  elongates  down  through  the 
tubular  cell  of  the  style,  and  when  it  reaches  the  freer  space  of  the 
ovary,  swells  out  like  a  bladder,  until  it  touches  points  where  the 
ovules  are  attached  to  the  embryonic  sack.    When  the  pollen  cell 
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touches  this  point,  a  minute  cell  makes  its  appearance  on  the  ovule, 
into  which  the  fovillee  pass,  and  it  has  become  a  living  cell. 

GENERATION. 

Vegetal  generation  is  effected  by  the  meeting  of  two  cells  of  dif- 
ferent origin,  the  pollen  cell  containing  the  fovillae,  and  the  embry- 
onic sack,  each  filled  with  potentially  vital  matter.  They  coalesce, 
mingle  their  contents,  and  a  new  cell  springs  up  of  actual  vitality, 
out  of  which  the  individual  plant  is  afterwards  developed.  Endowed 
with  vital  force,  and  constituted  an  individuality,  the  embryonic  cell 
commences  its  development.  From  its  free  end,  it  elongates  down- 
wards ;  minute  granular  matter  appears  in  its  interior,  which  before 
was  perfectly  clear  and  transparent ;  soon  transverse  partitions  ap- 
pear, and  the  original  cell  is  converted  into  a  chain  of  cells,  each  hav- 
ing a  distinct  nucleus,  the  cytoblast.  This  first  cell  formation  is  by 
division  of  the  original  cell.  After  this  chain  of  cells,  as  seen  under 
the  microscrope,  has  obtained  some  length,  the  lower  cell  becomes 
globular,  swells,  its  contents  becomes  turbid,  and  by  germination  de- 
velops a  globular  mass  of  cells.  In  the  interior  of  this  globular  mass, 
are  first  differentiated,  the  plumule  and  radicle,  as  well  as  the  paren- 
chyma and  cellulose. 

After  fertilization  has  taken  place,  the  embryonic  sack  enlarges, 
and  by  secretion,  becomes  filled  with  starch,  gluten,  oil  and  the  al- 
buminoids.   It  is  then  called  the  seed. 

After  the  maturity  of  the  seed,  the  vital  force  lays  dormant  until 
it  is  aroused  by  the  intervention  of  heat  and  moisture,  when  it  begins 
actual  development  into  an  organized,  self-sustaining  individuality  of 
its  parental  type. 

To  enable  it  to  develop,  and  to  attain  an  organized  structure,  a 
supply  of  food  was  laid  up  for  it  by  the  mother  plant,  upon  which  it 
draws  until  the  store  is  exhausted.  Starch,  or  compounds  of  identi- 
cal compositioir  and  proportions,  are  these  stores  generally,  though 
there  are  some  exceptions. 

Plants  of  woody  stems,  such  as  trees  and  shrubs,  come  lo  rest  af- 
ter the  exhaustion  of  the  starch  contained  in  the  seed  leaves,  cotyle- 
dons ;  and  make  no  further  longitudinal  growth  that  season.  As  far 
as  I  have  observed,  the  peach  is  the  only  exception  to  this  rule.  It 
also  comes  to  a  rest  and  remains  so,  unless  excited  by  cultivation  and 
an  abundant  supply  of  air  and  nutriment.  Under  the  latter  favorable 
circumstances,  it  will  resume  its  longitudinal  extension,  and  continue 
it  until  the  close  of  the  season. 

In  annuals  and  perennials  whose  herbaceous  stems  die  annually, 
(unless  the  cotyledon  leaves  are  converted  into  aerial  leaves)  the  ex- 
haustion of  starch,  is  also  followed  by  a  spell  of  languor  or  shorter 
inactivity,  when  growth  recommences  with  increased  vigor. 
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ABSORPTION. 

Every  plant  draws  the  elements  of  its  nutrition,  either  from  the 
soil  or  from  the  air.  Cells  we  have  seen  are  closed  on  all  sides,  and 
the  ends  of  the  roots  are  covered  with  thin  membranes,  in  which,  mi- 
croscopes of  the  highest  powers  have  failed  to  detect  any  openings. 
How  does  the  nutriment  from  the  soil  enter  through  this  poreless 
membrane,  and  how  is  it  transmitted  and  diffused  through  the  cells 
after  it  enters  ?  But  first,  what  does  it  enter,  and  what  is  its  condition 
when  it  does  so  ?  The  substances  entering  are,  lime,  potash,  silica, 
soda,  magnesia  water,  ammonia,  carbonic,  nitric  and  sulphuric  acid, 
etc.  The  condition  of  the  alkalies  is,  they  are  dissolved  in  water,  and 
so  is  ammonia.  Water  therefore  is  the  medium  by  which  they  are  in- 
troduced within  the  organism.  The  acids  are  in  the  gaseous  state. — 
It  is  therefore  evident  that  the  plant  cannot  avail  itself  of  any  ele- 
ments for  nutrition,  unless  dissolved  in  water,  or  in  a  gaseous  con- 
dition. 

,  The  transmission  of  matter  dissolved  in  a  liquid  or  in  a  gaseous 
state,  through  closed  membranes  is  properly  absorption.  But  on  ac- 
count of  the  movements  started  within  the  organism,  after  their  en- 
trance for  their  distribution,  and  re-distribution,  it  has  been  called  by 
the  scientific  name  of  diosmose,  which  means,  impulsion  through, 
from  two  Greek  words,  dia^  through,  and  mosos^  impulsion.  Diosmose 
means  impulsion  through  lengthwise ;  but  there  also  are  two  impul- 
sions sidewise.  To  that  sidewise  inwardly,  the  name  endosmose  has 
been  given ;  and  to  that  from  the  inward  outwardly,  exosmose.  All 
these  terms  are  borrowed  from  chemical  and  physical  science,  and 
when  employed  to  designate  chemical  or  physical  phenomena,  are 
appropriate ;  but  when  used  to  designate  physiological  facts  of  life, 
in  the  absorption,  distribution,  and  nutrition  of  plants,  or  animals,  are 
of  doubtful  propriety.  In  physics,  they  mean  only  the  reciprocal  ac- 
tion, and  reaction  of  dissimilar  dead  matter,  in  juxtaposition.  But  if 
the  vital  force  is  nothing  more  than  chemical  action  and  reaction, 
then  life  itself  is  but  another  name  for  mechanical  action. 

Of  life  itself  we  know  nothing,  and  can  learn  nothing,  except 
what  we  can  discover  in  its  manifestations.;  In  the  manifesta- 
tions of  the  vital  force,  we  can  detect  the  presence  of  the  cosmical 
forces,  heat,  light,  electricity,  magnetism,  and  chemical  affinity  as  the 
modes  of  motion.  It  is  well  known  that  the  cosmical  forces  are  con- 
Tertible,one  into  the  other;  and  that  through  the  whole  cycle  of  changes, 
one  is  always  the  equivalent  of  the  other.  Motion,  however,  stands 
to  them  in  the  relation  of  genus ;  they  being  the  species  of  motion. 
True,  light,  heat,  electricity,  magnetism,  and  chemical  affinity,  can  all 
be  converted  into  motion,  and  also  we  know  that  life  is  motion ;  but 
who  has  ever  heard  of  converting  heat,  light,  electricity,  and  so  on, 
into  life  ?  Oosmical  motion,  and  vital  motion,  then  are  not  convertl- 
A  R— 21 
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ble  terms.  Though  every  one  is  conscious  that  life  is  motion,  yet  he 
recognizes  it  also  as  something  more.  While,  therefore,  it  is  allow- 
able to  use  mechanical  terms  to  illustrate  and  explain  the  facts  and 
phenomena  of  life ;  yet  we  must  be  careful  not  to  be  led  ourselves, 
nor  lead  others  into  materialism. 

As  already  stated,  in  the  manifestations  of  life,  we  detect  the 
presence  of  the  cosmical  forces.  For  instance,  there  can  be  no  life 
without  a  definite  amount  of  heat.  By  the  law  of  its  being,  each  liv- 
ing organism  is  so  constituted,  that  it  can  only  exist  within  the  limits 
of  certain  degrees  of  temperature.  Within  these  limits,  there  is  a 
point  of  the  highest  vigor  of  vital  action.  If  the  temperature  varies, 
either  by  increasing  or  decreasing  from  this  point,  vital  action  suffers 
and  will  be  destroyed,  if  the  variation  proceeds  to  extremes  in  either 
direction.  Like  gravity,  heat  is  an  exhaustible  property  of  matter. — 
Always  radiating  from  all  points  of  space,  it  is  yet  incapable  of  ex- 
hausting its  sources.  The  ulterior  law  controlling  its  radiation,  is  not 
tnown.  But  when  anybody  receives  heat,  either  by  radiation  or  con- 
duction, it  develops  in  it  positive,  and  when  it  loses  heat  by  radiation, 
negative  thermo  electricity. 

In  fact,  heat  seems  to  be  the  active  agent  for  developing  electric- 
ity, magnetism  and  chemical  affinity.  Chemical  affinity  only  acts 
upon  matter  in  juxtaposition,  but  electricity  and  magnetism,  if  a 
proper  medium  is  furnished,  can  travel  and  act  at  indefinite  distances. 

But  heat  travels  everywhere  with  or  without  medium.  Life,  like 
the  other  forces,  requires  heat  for  its  development,  but  it  would  be 
an  unpardonable  blunder,  therefore,  to  assert  its  identity  with  them. 
The  cosmical  forces  operating  on  inorganic  elements  produce  merely 
inorganic  compounds ;  but  when  acting  under  the  controlling  influ- 
ences of  the  vital  force  from  inorganic  elements  they  form  organic 
compounds,  and  build  up  organic  structure.  It  is  therefore  evident 
that  within  a  living  organisxu,  they  are  the  servants  of  the  vital  force. 
While  from  necessity  we  are  unable  to  explain  the  phenomena  of 
plant  nutrition  without  the  operation  of  the  cosmical  forces,  we  must 
always  keep  in  mind  that  their  action  is  subordinated  to  a  con* 
trolling  force,  the  vital  force  over  them,  and  not  a  mere  mechanical 
action  as  in  inorganic  matter. 

How  far,  then,  can  these  forces  be  made  available  to  explain  nu- 
trition and  the  various  phenomena  of  plant  life  ?  Heat,  the  omnipres'^ 
ent  force  inherent  in  matter,  must  in  degree  and  intensity  accumulate 
in  and  around  the  embryo  to  start  it  into  life,  and  accompany  it 
throughout  all  its  future  developments.  When  heat  fails,  groiTth 
ceases.  Heat  we  have  seen  also  develops  and  brings  into  action  the 
other  cosmical  forces.  One  of  these  is  electricity,  a  species  of  which 
is  galvanism.  What  evidence  have  we  that  either  electric  or  galvamc 
action  is  taking  place  in  vegetation  ?  The  leaves  give  out  oxygen  ia 
the  ozonic  condition  the  same  as  the  electrodes  of  a  galvanic  battery. 
Whence  comes  this  oxygen  ?     The  hydrocarbonates  of  which  the 
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.elaborated  sap  is  composed,  shows  that  both  water  and  carbonic  acid 
have  been  decomposed  to  supply  the  hydrogen  and  carbon.  There  is 
no  way  of  explanating  these  facts  without  admitting  the  presence  of 
electric  or  galvanic  action.  Wherever  there  is  electric  action,  there 
are  two  opposite  poles  to  the  current.  One  of  these  poles  is  evidently 
in  the  leaves,  for  no  chemical  decomposition  takes  place  in  a  galvanic 
current,  except  at  the  poles  of  the  battery.  Where,  then,  is  the  other 
pole !  Unquestionable  at  the  other  extreme  jof  the  organism,  at  the 
points  of  the  roots.  Is  there  any  evidence  of  the  galvanic  action 
around  and  about  the  roots  ?  We  know  that  the  alkalies  are  not  free 
in  the  earth,  but  from  many  compounds ;  many  of  which  are  insolu- 
ble in  water,  but  are  easily  resolved  under  the  action  of  a  battery. 
The  plant  manages,  somehow,  at  all  seasons  to  get  a  full  supply  of 
these,  when  we  know  there  is  not  water  enough  in  the  soil  to  act  as 
a  solvent  Admit  galvanic  action  and  the  whole  mystery  is  explained. 
Again,  the  medullary  rays  elaborate  starch  from  the  descending 
sap,  and  fix  it  in  the  cambrium  and  alburnum.  Galvanic  action  again 
explains  this.  So  also  the  formation  of  the  alkaloid  crystals  as  de- 
veloped in  the  bast  cells  by  the  joint  action  of  the  bark  and  medul- 
lary rays.  The  motion  of  the  protoplasm  within  the  cell,  being  alter- 
nately, mutually  repelled  and  attracted  by  the  cytoblast,  and  the  ev- 
olution of  cellulose  from  the  clear  fluid  of  the  cell,  are  all  explaina- 
ble upon  the  hypothesis  of  galvanic  action.  And  so  of  many  other 
phenomena  in  plant  life. 

It  must  also  be  borne  in  mind,  that  by  the  free  interchange  and 
transmission  of  the  different  elements  of  the  cells,  the  alkalies  and 
acidulous  pieces  of  the  plant  are  constantly  commingling;  which 
alone  without  any  extraneous  acid,  would  start  a  galvanic  current. 

The  fact  that  the  alkalies  are  not  free  in  the  soil,  but  boiund  up  in 
various  compounds  has  already  been  stated.  But  supposing  they 
were  free,  they  are  so  distributed  through  the  soil,  that  it  would  be 
impossible  to  have  rootlets  enough  to  go  out  in  search  of  them  to  col- 
lect them.  Then,  again,  when  collected,  unless  they  were  in  juxtapo- 
sition with  dissimilar  elements  with  which  they  had  aflSnity,  they 
would  be  inert.  But  they  are  not  inert.  Here  then  is  the  difficulty. 
Since  the  roots  are  not  numerous  enough  to  search  them  out  and  to 
collect  them,  then  they  must  go  to  the  roots.  If  the  mountain  will 
not  go  to  Mahomet,  then  Mahomet  must  go  to  the  mountain.  How 
can  this  chemical  inertia  be  broken  up,  so  that  each  particle  will 
move  to  the  roots?  If  there  is  any  known  law  by  which  this  can  be 
effected,  then  the  whole  difficulty  vanishes. 

Suppose  we  take  a  vessel  filled  with  a  diluted  acid  holding  some 
metal,  gold  for  instance,  in  solution.  We  put  in  the  vessel  some  metalic 
substance  and  operate  upon  it  by  a  galvanic  battery.  The  gold  held 
in  solution  by  the  acid  will  move  to,  and  be  precipitated  upon  the 
metal,  in  other  words,  gilds  it.  Suppose  again,  instead  of  putting  the 
metal  to  be  gilded  directly  into  the  acid,  we  put  it  into  a  bladder  or 
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series  of  bladders,  filled  with  water  or  any  liquid  dissimilar  to  the 
acid.  We  again  subject  it  to  a  galvanic  current,  it  is  gilded  the  same 
as  before.  The  galvanic  current  then  has  not  only  broken  up  the  in- 
ertia of  the  gold  held  in  suspension,  but  it  has  given  it  mechanical 
transportation  not  only  through  the  acid,  but  through  the  animal  in- 
teguments and  the  water.  Hence  we  find  that  if  we  admit  galvanic 
action  in  the  roots,  we  solve  at  once  two  difficulties.  It  will  not  only 
give  transportation  of  the  alkalies  to  the  roots  but  also  through  the 
membranes  of  the  roots. 

The  question  has  been  discussed,  what  gives  the  impulsion  that 
makes  the  sap  flow  upward,  as  we  find  to  be  the  case  when  in  early 
spring  a  maple  tree  is  wounded,  and  more  especially  in  the  blfeeding 
of  the  grapevine  ?  It  is  not  necessary  here  to  present  the  explana- 
tions given  to  account  for  this  fact,  but  merely  to  slate  that  none  is 
satisfactory. 

There  are  many  phenomena  manifested  in  plant  life  to  which 
science  has  not  yet  furnished  adequate  explanations.  K  any  two  of 
these  phenomena  can  be  satisfactorily  explained  by  one  and  the  same 
agency,  the  presumption  is  in  favor  of  the  explanation  afforded  by 
said  agency.  There  is  one  phenomenon,  that  of  a  plant  possessing  a 
higher  temperature,  when  the  thermon>8ter  ranges  low,  than  the  sur- 
rounding atmosphere,  or  soil  even,  which  has  not  been  explained. 
Can  any  supposed  agency  be  imagined  that  will  effect  both  the  up- 
ward flow  of  the  sap,  and  the  excess  of  temperature  ? 

Nitrogen  is  a  chemical  neutral,  or  rather  negative.  It  enters  di- 
rectly into  combination  with  no  other  element,  but  indirectly  it  forms 
the  most  powerful  of  all  combinations.  When  other  elements  com- 
bine to  form  compounds,  they,  unless  the  compound  occupies  greater 
space  than  the  constituent  elements  did,  liberate  heat.  But  when  ni- 
trogen enters  into  combinations  it  reverses  this  rule,  it  imprisons  an 
enormous  amount  of  heat  as  is  attested  in  gunpowder.  The  universal 
characteristic  of  nitrogeneous  compounds  is  their  instability  and  easi- 
ness of  dissolution  by  the  least  disturbing  agent,  often  exploding  with 
great  violence — of  which  gunpowder,  guncotton,  nitro-glycerine  and 
dynamite  are  examples.  Nitrogen,  in  the  form  of  ammonia,  is  ab- 
sorbed by  the  roots.  Within  the  tissue,  starch  is  converted  into  the 
various  forms  of  the  albuminoid  compounds,  of  which  nitrogen  is  a 
component  part.  These  again  are  transformed  into  the  organic  com- 
pounds cellulose  and  parenchyma,  of  which  nitrogen  is  not  a  compo* 
nent  part.  In  the'  breaking  up  of  these  nitrogeneous  compounds,  may 
not  the  nitrogen,  by  explosion,  or  at  least  by  expansion  when  it  re- 
turns to  the  gaseous  form,  give  this  upward  impulsion,  while  at  the 
same  time  it  liberates  the  heat  it  fixed  in  combining  ? 

For  every  season  the  plant  has  its  appropriate  work.  In  the 
spring,  when  it  wakes  up  after  its  long  winter  nap,  it  repeats  the  iden- 
tical operation  its  embryo  did  when  it  woke  up  in  the  seed :  it  nour- 
ishes itself  by  assimilating  the  starch  into  cellulose  and  parenchyma. 
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sending  its  roots  downward  and  its  branches  upward,  and  adorning 
them  with  leaves  and  flowers.  It  then  neither  grows  laterally,  unless 
the  cells  of  the  cambium  ring  be  called  lateral  growth,  nor  does  it 
elaborate  and  store  up  starch  for  the  next  year.  Its  work  then  is,  by 
the  ascending  sap,  to  assimilate  the  stores  of  starch  deposited  the  pre- 
vious year  into  cellulose  and  parenchyma.  But  the  ascending  sap 
builds  no  structure  excepting  the  pith,  the  medullary  sheath  that  sur- 
rounds it,  the  medullary  rays,  the  cuticle  and  leaves.  In  old  plants  it 
also  fills  up  the  old  cells  with  cellulose,  converting  the  alburnum  into 
duramen,  that  is,  heart  wood.  On  the  contrary,  the  descending  sap 
commences  its  work  when  the  stores  of  starch  are  exhausted.  It  builds 
the  cambium  layer  and  new  bast  tissue,  and  from  it,  as  already  stated, 
the  medullary  rays  elaborate  starch  and  other  isomeric  compounds, 
storing  them  up  in  the  cambium  and  sap  wood,  the  richest  stores  of 
which,  however,  are  in  the  roots.  Crystals  of  the  alkaloids,  possess- 
ing the  medicinal  properties  of  the  plant,  and  sometimes  highly  pois- 
onous, are  elaborated  likewise  by  the  liber  in  the  bast  cells. 

The  movement  and  function  of  the  descending  sap  is  so  evident 
as  to  leave  no  room  for  doubt.  If  a  branch  of  a  tree  is  girdled  in 
spring,  by  removing  the  bark  for  an  inch  or  so,  that  portion  above  the 
girdle  will  receive  an  abnormally  large  development  of  the  cambium 
layer,  store  of  starch  and  albuminoids,  while  below  the  girdle  no  cam. 
bium  is  deposited,  and  no  starch  elaborated  and  stored  away.  More- 
over the  downward  flow  of  the  sap  will  push  the  cambium  downwards 
over  the  ring,  and,  if  the  latter  is  not  too  wide,  will  reestablish  com- 
munication below  it. 

The  building  of  cellular  and  vascular  tissue  by  the  ascending  sap 
ceases  about  the  summer  solstice.  The  starch  is  then  exhausted,  and 
longitudinal  growth  comes  to  rest  for  the  season.  The  plant  is  then 
organized,  and  it  commences  the  work  of  enlargement  laterally,  and 
laying  in  provision  for  perpetuating  its  life.  To  this  work,  and  to  the 
ripening  of  its  fruit  and  seed,  it  devotes  the  remainder  of  the  season. 

These  are  important  facts  in  the  economy  of  plants,  which  fur- 
nish many  useful  suggestions  to  the  cultivator.  When  the  starch  is 
exhausted  timber  should  be  cut,  for  then  it  will  afford  but  little  food 
for  borers.  Starch,  while  it  exists  in  the  wood,  is  constantly  being 
converted  into  albumen,  which  is  a  nitrogeneous  compound,  and  un- 
stable like  all  such  compounds.  Albumen  in  wood,  like  the  albumen 
in  fresh  meat,  is  the  cause  of  rapid  decay  and  decomposition.  Tim- 
ber cut  when  the  starch,  and  consequently  also  the  albumen,  is  ex- 
hausted, will  have  greater  durability  than  when  cut  in  winter  when 
full  of  starch.  Again,  starch  is  the  provision  stored  up  to  develop 
new  stems,  roots  and  leaves  the  next  season. 

There  is  that  foul,  troublesome  weed,  the  horse  nettle  {Solarium 
caroline7\si8\  which  sends  its  perennial  root  down  too  deep  for  eradi- 
cation. Exhaust  it  by  continual  hoeing  down,  so  that  it  will  have  no 
supply  of  starch  to  start  growth  with  the  next  year.    In  July  is  the  best 
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time  for  sprouting,  because  then  no  reserve  of  starch  has  been  depos- 
ited to  develop  organism  in  the  future.  You  may  smother  the  grass 
in  your  pastures  the  same  way,  by  letting  your  stock  crop  it  too 
closely  when  it  is  about  replenishing  its  roots  for  the  work  of  next 
year.  Above  all  you  may  ruin  your  timothy  meadow,  by  mowing  be- 
fore the  leaves  and  stems  have  performed  their  functions  in  replenish- 
ing the  roots,  so  that  no  new  shoots  will  start  either  the  same  or  the 
following  year.  That  insensate  summer  pruning  of  the  grapevine, 
which  goes  slashing  in  the  vineyard  in  July  and  August,  and  which 
has  very  aptly  been  styled  "summer  slaughtering,'' is  in  violation  of 
the  laws  of  vegetable  economy,  and  consequently  followed  with  such 
direful  results.  I  have  seen  a  fine  vineyard  of  Norton's  Virginia  com- 
pletely exterminated  by  it  in  a  single  season.  A  knowledge  of  the 
laws  of  vegetable  economy  would  have  been  worth  thousands  to  its 
proprietor.  A  knowledge  of  the  laws  of  vegetable  economy  may  also 
be  made  available  to  increase  the  health,  vigor  and  productiveness  of 
plants,  as  well  as  their  destruction.  As  we  said  at  the  beginning,  the 
highest  results  of  vegetable  productiveness  is  not  attained  in  a  state 
of  nature,  either  iii  quanity,  or  in  growth,  but  is  brought  about  by 
the  intelligent  control  of  man.  Man  cannot  control  the  laws  of  na- 
ture, and  an  attempt  to  do  so,  must  end  in  failure,  destruction.  All 
he  can  do,  is  to  bring  his  operations  to  harmonize  with,  and  to  aid 
these  laws.  Sometimes  his  object  may  be  destructive,  as  in  the  case 
of  sprouts  and  weeds;  but  it  is  oftener  to  assist  nature, in  attaining 
the  highest  results.  In  either  case,  to  act  intelligently,  he  must  know 
what  these  laws  are,  and  the  mode  of  their  operation. 

As  almost  everybody  is  now  planting  grapevines,  I  will  take  the 
vine  as  an  illustration. 

The  object  of  pruning  it  is  to  attain  the  highest  degree  of  health 
and  vigor,  and  at  the  same  time  the  finest  and  largest  quantity  of 
fruit.  How  will  the  laws  of  vegetable  economy  aid  him  in  its  opera- 
tions ? 

The  vernal  growth  of  all  plants,  we  have  seen,  is  effected  by  a 
mere  assimilation  of  the  starch  stored  up  the  previous  year.  With 
the  consumption  of  this,  it  extends  its  roots  and  branches,  clothing 
the  latter  with  bloom  and  foliage.  When  this  is  accomplished,  its  op- 
erations are  all  directed  to  provide  for  the  future.  Starch,  we  have 
seen,  is  laid  up  in  the  alburnum  and  roots,  but  more  in  the  latter  than 
in  the  former.  Suppose,  now,  that  the  vine  demands  one  hundred 
square  feet  of  leaf  surface  immersed  in  the  air,  to  perform  its  vital 
functions  healthfully.  We  give  it  no  pruning ;  it  expands  a  leaf  sur- 
face to  one  hundred  feet  or  more.  The  leaves  are  smaller  and  more 
crowded  than  if  they  had  been  intelligently  distributed.  Some  of 
them  are  insufficiently  aerated,  and  they  sicken  and  die,  in  conse- 
quence of  which  the  general  constitutional  vigor  of  the  vine  is  effect- 
ed. There  are  more  bunches  of  fruit  than  can  mature ;  they  also  suf- 
fer.   When  the  fruit  is  matured,  the  berries  are  small  and  the  fruit  is 
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inferior.  The  vine  also  grows  more  and  feeble  canes  than  it  can  main- 
tain in  fall  vigor  next  year.  This  is  the  resnlt  that  nature  accomplishes 
nnaided  by  the  gaiding,  the  controlling  hand  of  man.  How  can  bet- 
ter resnlts  be  attained  both  in  heathfulness  and  fruitfulness  ?  The  in- 
telligent vine  dresser  inspects  the  size  and  constitutional  vigor  of  the 
vine.  He  estimates  its  capabilities  for  bearing  fruit,  and  its  wants  for 
vigorous  health,  and  prunes  off  whatever  is  redundant  for  either.  The 
starch  being  in  excess  in  the  roots,  what  is  cut  off  in  pruning  would 
not  suffice  tor  forming  the  new  extension  of  leaf  and  branches  on  the 
excised  canes.  The  pruned  vine,  finding  itself  curtailed  in  its  dimen- 
sions, starts  vigorously  the  buds  on  the  remaining  canes,  putting 
out  a  branch  and  a  bunch  or  more  of  bloom,  at  each  bud.  The 
vine  dresser  watches  its  operations,  and,  looking  to  the  future,  will  not 
let  the  vine  expend  its  energies  in  producing  that  which  is  superflu- 
ous, and  which  will  have  to  be  pruned  off  next  year.  For  fruiting 
canes  next  year  he  wants  a  definite  number,  according  to  the  vigor  of 
the  vine.  If  the  vine  starts  more  than  he  wants,  he  rubs  off  the  sur- 
plus. On  the  fruiting  canes  of  the  present  year,  he  only  wants 
healthy  and  adequate  foliage  enough  to  develop  and  perfect  the  fruit, 
and  none  to  make  surplus  wood.  Therefore,  when  a  leaf  or  two  has 
been  developed  beyond  the  last  fruit  bunch,  he  pinches  off  the  extend- 
ing cane.  Thereby,  he  husbands  the  resources  of  the  vine.  For  in- 
stead of  exhausting  itself  in  longitudinal  extension  and  leaf  building, 
it  expends  its  vigor  in  developing  the  fruit  and  remaining  leaves,  both 
of  which  become  abnormally  large.  The  leaf,  perhaps,  twice  as  large 
as  it  would  have  been,  had  longitudinal  growth  not  been  checked. 

From  the  axils  of  the  leaves  laterals  may  start,  which,  after  devel- 
oping a  leaf  or  two,  are  again  pinched  off.  The  result  is  large,  healthy, 
and  not  a  crowded  mass  of  leaves  exhausting  and  smothering  each, 
other,  are  developed  in  the  immediate  vicinity  of  the  fruit,  bringing 
it  to  the  highest  degree  of  perfection,  while  the  cane,  on  which  it 
grows,  and  which  is  to  be  pruned  off  the  next  season,  makes  but  little 
growth. 

But  how  is  it  with  the  canes  for  fruiting  next  year?  They  are 
left  to  take  their  own  course  unchecked  by  pruning,  and  develop  an 
abundant  supply  of  healthy,  vigorous  wood  for  the  next  year. 

For  the  want  of  time,  this  illustration  of  the  application  of  the 
principles  of  vegetable  economy  must  suffice.    There  is,  however,  a 
mooted  question,  about  the  best  time  to  cut  timothy  for  hay,  whiehj 
deserves  a  passing  notice.  There  seem  to  be  many  notions  about  this^. 
and  each  one  has  his  own ;  but  no  one  has  ever  tried  to  settle  it  up0n<- 
a  scientific  basis.    This  is  a  question  that  can  be  settled  by  experi- 
ments conducted  upon  laws  of  vegetable  economy.    If  timothy  can^ 
only  yield  the  highest  results  to  man,  at  the  expense  of  its  own  life^. 
then  it  ought  not  to  be  exacted  of  it.    If  it  yields  the  best  results  to  ^ 
man,  when  time  is  given  to  provide,  not  only  for  the  B^rB^i^ation.  of 
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its  own  life,  but  of  its  species,  then  it  ought  to  be  known,  to  govern 
the  operations  of  man.    But  at  present  neither  is  known. 

To  determine  this,  let  equal  areas  of  land  be  cut  at  different 
periods ;  one  when  in  bloom ;  another  intermediate,  between  the 
bloom  and  the  full  maturity  of  the  seed ;  and  one  when  the  seed  is 
fally  ripe.  Let  the  quantity  obtained'  from  each  be  weighed,  both  in 
the  green  and  dry  state ;  and  let  equal  weights  of  hay  of  each  be 
analyzed  to  ascertain  the  relative  amount  of  nutriment  in  each.  This 
will  settle  the  question  as  to  immediate  profit.  But  let  also  the  effects 
of  cutting  at  each  period,  be  noted  on  the  health  and  vigor  of  the 
roots.  These  experiments  and  observations  will  elicit  facts  that  will 
fix,  beyond  controversy,  the  particular  time  for  cutting  hay. 

The  example  of  the  culture  of  the  wine  employed  to  illustrate 
the  application  of  the  principles  of  vegetable  economy  has  furnished 
the  fact,  that  culture,  by  directing  and  controlling  the  nourishment, 
affects  a  deviation  in  the  fruit,  making  it  larger,  finer,  and  more  deli- 
cious than  in  the  normal  wild  state.  Culture  for  an  indefinite  number 
of  generations,  not  only  fixes  this  deviation,  but  begets  still  greater. 
Deviation  correlates  to  the  care  bestowed  to  effect  healthy  and  more 
vigorous  growth,  by  directing  the  energies  into  proper  channels,  and 
supplying  more  abundant  nutrition.  All  our  cultivated  fruits  were  in 
this  manner,  by  a  long  series  of  years  and  careful  selection,  developed 
from  unpromising,  acrid,  wild  specimens.  The  wild  pear,  an  extreme- 
ly acerb  fruit,  is  yet  found  in  Europe  and  Asia.  How  long  a  term  of 
cultivation  it  required  to  make  it  palatable,  is  not  known.  But  if 
Columella  is  to  be  believed,  in  his  day  the  Roman  Emperors,  at  their 
feasts,  boiled  it  in  wine  to  make  it  palatable. 

Change  in  the  external  normal  condition  and  nourishment,  has 
converted  single  rayed  into  double  flowers,  by  converting  the  stamens 
and  sometimes  the  dish  flowers  into  petals.  The  Dahlia  and  double 
Zinnia  are  recent  examples  of  this  law  of  vegetable  economy.  The 
tendency  in  all  deviations,  is  uniiormly  to  increase  by  further  propa- 
gation. 

But  deviations  are  not  always  improvements.  The  departure  from 
the  normal  type  may  take  an  opposite  direction,  and  may  become  a 
deterioration,  and  this  deterioration  may  increase ;  the  farther  propa- 
gation is  carried  under  the  abnormal  condition  of  cultivation.  In 
Europe  this  is  the  case  when  nut  trees  are  cultivated.  Cultivation, 
sooner  or  later,  induces  not  only  deterioration,  but  degeneration, 
which  increases  with  the  continuance  of  cultivation ;  while  the  wild 
trees  never  degenerate. 

DISEASES. 

Diseases  of  vegetation  originate  from  disturbances  or  irregular- 
ties  in  the  normal  vital  functions  of  the  organs.  They  may  be  like 
their  causes  local,  or  general;  and  may  make  their  appearance  in 
different  ways,  according  to  the  nature  of  the  disease  or  the  plant  it 
affects. 
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The  primitive  causes  of  all  diseases  are  perhaps  always  found  to 
be  external.  The  changed  circumstances,  unfavorable  to  healthy- 
growth,  brought  about  by  cultivation,  is  a  fruitful  source  of  plant  dis- 
ease. These  and  local  causes  may  enfeeble  the  plant  so  that  parasitic 
plants  make  their  appearance  on  the  vital  tissue,  as  mildew  and  blight. 
Insects  may  select  the  succulent  shoots  and  leaves  for  deposing  their 
eggs  which  develop  galls  and  knots.  But  the  most  general  diseases 
are  sequences  of  violent  metereological  changes,  such  aa  sudden,  fre- 
quent and  extreme  changes  of  temperature,  excessive  moisture,  or 
drouth,  etc.  Local  causes  of  disease  are  less  detrimental  than  those 
that  are  general.  With  the  cessation  of  local  causes,  and  the  removal 
of  the  affected  part,  health  returns.  Sometimes  these  causes  are  with- 
in the  control  of  man,  but  not  always.  The  potato  disease  is  caused 
by  sudden  and  severe  chilling  and  flooding  while  growing.  The  lungus 
that  rots  it  is  not  the  cause  of  the  disease,  but  the  consequences  of  it. 
It  is  the  common  cidium  lactia  that  merely  seizes  upon  the  dead 
matter  of  cells  that  have  died,  and  decomposes  it.  The  sweet  exuda- 
tion on  the  surface  of  the  leaves,  known  as  honey  dew,  is  supposed  to 
be  occasioned  by  the  engorgement  of  the  leaf  cells  during  the  un- 
favorable condition  of  the  atmosphere  for  evaporation. 

Many  plants  suffer  if  they  have  not  sufficient  light ;  others  love 
the  shade,  and  perish  if  exposed  to  the  full  glare  of  the  sun.  Some 
flourish  even  during  long  coiftinued  drouth,  but  soon  perish  in  exces- 
sive moisture,  and  vice  versa.  One  plant  needs  a  high,  another  a  low 
temperature.  Some  perish  if  the  sap  freezes,  and  others  can  with- 
stand uninjured  a  temperature  many  degrees  below  zero.  Though 
there  is  a  great  variation  in  the  temperature  that  plants  can  bear,  yet 
there  is  none  that  can  endure  the  boiling  point.  One  plant  is  indif- 
ferent to  sudden  and  great  variations«of  temperature,  another  perishes 
even  in  a  little  variation. 

The  cultivator  of  plants,  it  will  be  thus  seen,  must  possess  not  only 
an  intimate  knowledge  of  the  structure,  function  and  economy  of 
plants,  but  of  their  constitutional  vigor,  habits  and  power  of  endur- 
ance. 


TIMBER  GEOWINQ. 

A  Lecture  hy  0.  B.  Oalusha^  delivered  at  the  Illinois  Industrial 
University^  January  22,  1868. 

The  influences  of  forest  trees  upon  the  atmosphere,  in  purifying 
it  by  absorbing  noxious  gasses,  in  equalizing  its  degrees  of  humidity, 
in  softening  the  asperities  of  its  temperature,  in  checking  the  force  of 
its  violent  gales,  so  often  destructive  to  growing  crops  and  injurious 
to  domestic  animals,  and  thus  securing  a  carpet  of  snow  in  winter  to 
protect  the  roots  of  plants  from  the  damaging  effects  of  severe  frost, 
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are  truths  upon  which  nearly  all  men  of  science  and  observation  are 
agreed;  and  certainly,  they  are  facts  of  so  great  importance  that  they 
should  command  the  immediate  attention  of  all  dwellers  upon  the 
great  western  prairies.  It  does  not  come  within  the  province  of  an 
essay  upon  "timber  growing"  to  explain  the  principles  in  meteorology, 
electricity,  chemistry  and  vegetable  physiology,  which  operate  to 
produce  these  important  results.  These  subjects  have  been  ably 
treated  in  other  papers ;  yet,  we  may  and  should  consider  the  eflFecte 
of  these  causes,  inasmuch  as  they  indicate  to  us  the  path  of  duty  or 
economy  in  the  direction  of  forest  tree  culture. 

Foreign  nations  accuse  the  "Universal  Yankee  Nation^  of  being 
"slaves  to  the  almighty  dollar."  That  the  American  people  are  im- 
patient of  results,  is  a  fact  of  every  day's  observation ;  and  this,  per- 
haps, justifies,  in  a  measure  at  least,  the  opinion  which  the  citizens  of 
the  old  world  entertain  of  us.  The  consideration  of  profit  to  our- 
selves, instead  of  benefit  to  posterity  or  ultimate  good  to  the  nation, 
has  ever  been  too  prominent  among  our  incentives  to  action.  But  the 
time  has  come  when  we  are  called  upon  to  prosecute  enterprizes  which 
look  beyond  tlie  present  generation  for  results.  We  must,for  our  own 
national  salvation,  look  threatening  disasters  full  in  the  face,  and  pre- 
pare to  avert  them.  If  we  are  to  achieve  and  maintain  our  manifest 
destiny  as  the  greatest  and  most  prosperous  people  upon  the  globe, 
we  must  at  once  commence  laying  the*  foundations  of  this  success. 
One  of  the  important  steps  in  this  direction  is  the  cultivation  of  trees 
for  their  climatic  influences  and  for  uses  in  the  mechanic  arts.  The 
wide  extent  of  our  American  prairies  renders  this  work  far  more  im- 
perative upon  us  than  it  has  formerly  been  upon  the  people  of  trans- 
atlantic countries ;  yet,  the  history  of  ijaany  countries  of  the  old  world 
admonishes  us  x>f  the  folly  of  our  present  course  of  wholesale  destruc- 
tion of  forests  and  neglect  of  planting  new  ones  for  the  use  of  future 
generations. 

The  fact  that  our  home  groves  are  fast  diminishing  without  ade- 
quate efforts  being  put  forth  to  make  up  for  the  loss,  is  apparent  to 
all.  But  it  is  not  generally  realized  to  how  great  an  extent  the  same 
is  true  of  the  pine  regions  of  the  North,  from  whence  we  now  draw 
almost  our  entire  supplies  of  timber  and  lumber  for  building  pur- 
poses. Lumber  is  becoming  dear  each  succeeding  year,  not  as  has 
been  generally  supposed  from  the  high  price  of  labor,  so  much  as 
from  the  fact,  that  the  timber  at  almost  all  points  easy  of  access,  is 
either  thinned  out  or  entirely  used  up,  so  that  logs  are  now  often 
drawn  great  distances  to  the  rivers,  andfloatedlong  journeys  to  reach 
those  mills,  which,  a  few  years  since,  were  supplied  from  adjoining 
forests.  The  amount  of  timber  in  portions  of  these  vast  pine  regions, 
has  been  greatly  overestimated.  I  have  traveled  over  and  looked 
over  hundreds  of  thousands  acres  of  these  lands,  extending  from  the 
southern  point  of  Green  Bay  to  Lake  Superior,  and  am  fully  persuaded 
that  two  acres  out  of  three,  in  this  great  territory,  are  either  destitate 
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of  trees,  or  covered  with  such  varieties  as  are  almost  worthless.  The 
fires  which  sweep  over  these  vast  plains,  aud  through  the  forests,  de* 
stroy  the  young  trees,  except  here  and  there  an  isolated  tract,  so  that 
we  here  find  little  or  no  provision  for  a  supply,  when  the  present  crop 
of  trees  is  exhausted. 

While  we  cannot  prevent  the  destruction  of  our  forests  for  the 
use  and  benefit  of  the  present  generation,  we  can  and  should  take 
measures  to  create  forests  upon  our  farms,  which  will  be  ample  to  sup- 
ply the  wants  of  those  who  are  to  come  after  us.  Comparatively 
little  has,  as  yet  been  done  in  this  direction,  and  this  little  has  been 
con6ned,  mainly,  to  the  cultivation  of  those  varieties  which  are  of 
rapid  growth,  and  which  would,  consequently  bring  the  quickest  re- 
turns. While  these  varieties  are,  perhaps,  more  profitable  for  artific- 
ial groves  than  most  of  the  slower  growing  ones,  yet  it  is  highly  im- 
portant that  a  suflBcient  number  of  kinds  should  be  grown  to  observe 
all  the  purposes  of  the  mechanic  arts,  and  these  arts,  call  largely  for 
the  close,  firm  texture  of  the  slower  growing  varieties.  I  am  inclined 
to  the  opinion  that  the  rate  of  growth  in  trees  is  generally  underes- 
timated, and  am  quite  sure  that  comparatively  few  land  holders  real- 
ize that  large  profits  would  ultimately  accrue  from  cultivating  groves, 
even  of  the  more  moderate  growing  varieties.  To  illustrate  the,  rate 
of  spontaneous  growth  of  suqh  sorts  I  will  cite  an  instance  which  has 
come  under  my  own  observation. 

A  few  miles  from  my  residence,  are  a  few  acres  of  ground  which 
were  cleared  of  timber,  sixteen  or  seventeen  years  since.  There  was 
then  left  upon  the  ground  a  growth  of  underbrush  only,  consisting  of 
several  varieties  of  oak,  hickory,  ash  and  some  other  sorts.  I  have 
watched  the  growth  of  timber  there  from  year  to  year,  until  the  pres- 
ent time,  and  am,  myself,  surprised  at  the  result. 

This  land  was  worth  when  cleared,  perhaps  twelve  dollars  per 
acre  not  more.  There  have  been  taken  from  it,  during  the  last  seven 
years,  poles,  equal  in  value,  probably,  to  ten  dollars  per  acre;  and  one 
hundred  and  fifty  dollars  per  acre  would  hardly  buy  the  trees  now 
standing  upon  it.  So  that  if  we  estimate  the  value  of  the  land  (at 
the  time  mentioned)  at  twelve  dollars  per  acre,  and  compute  the  in- 
terest upon  this  for  sixteen  years,  at  six  per  cent  compound  interest, 
adding  the  amount  of  taxes  accruing  during  the  time,  with  interest 
upon  this  at  same  rates,  we  have  one  hundred  dollars  per  acre,  as  the 
net  profit  of  the  timber  crop,  while,  of  course,  the  land  itself  has  par- 
taken of  the  generally  enhanced  value  of  surrounding  real  estate ; 
and  would  now  probably  sell  for  fifty  dollars  per  acre,  were  the  tim- 
ber removed. 

A  German  friend  for  whose  integrity  I  can  safely  vouch,  tells  me 
that  when  he  was  a  lad,  and  in  his  native  country,  his  father  had  a 
tract  of  eighty  acres  of  poor  land,  upon  which  he  had  tried  in  vain, 
to  raise  remunerating  crops.  It  was  finally  prepared  in  the  best  man- 
ner and  planted  with  seeds  of  Norway  Spruce,  (which  grow  readily 
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there  in  the  open  ground).  These  trees  flourished,  and  after  a  few 
years  cultivation,  were  left  to  themselves,  being  thinned  out  as  they 
became  crowded. 

At  ten  to  fifteen  year's  growth,  immense  numbers  were  sold  (in 
thinning  out)  for  hop  poles  (and  grape  stakes).  This  tract  is  now  a 
well  timbered  forest  from  which  fair  sized  saw-logs  are  cut,  and  every 
part  of  a  house  can  be  built  with  its  timber. 

These  seeds  were  sown  only  thirty  six  years  ago !  What  would 
such  a  lot  be  worth  upon  the  prairies  of  Illinois  ?  Who  would  esti- 
mate its  value  at  less  than  one  thousand  dollars  per  acre  ?  What  far- 
mer upon  the  prairies  of  Illinois  would  wish  to  leave  a  better  legacy 
to  his  sons  ?  What  has  been  done  upon  the  poor  hills  of  Germany, 
(except  starting  the  plants  in  open  ground)  may  be  repeated,  and 
with  equal  or  greater  results  here,  where  all  the  hardy  varieties  of 
evergreen  as  well  as  deciduous  trees  grow  luxuriantly. 

The  rates  of  growth  in  the  more  common  varieties  of  trees  may 
be  observed  by  any  one,  and  the  time  required  to  bring  them  to  a  size 
suitable  for  building  purposes,  (and  use  in  the  various  mechanic  arts) 
easily  calculated;  thus  the  actual  oost  of  raising  timber  may  be  very 
nearly  ascertained. 

Let  us  estimate  the  expense  of  raising  a  grove  of  ten  acres, 
planted  with  white  ash  and  black  walnut — five  acres  with  each. 
These  varieties  grow  at  about  the  same  rate  and  are  about  equally 
valuable  for  lumber. 

The  seeds  of  the  ash,  like  all  seeds  of  this  class  which  ripen  in 
the  autumn,  should  be  gathered  when  ripe,  and  kept  in  the  cellar 
through  winter.  The  walnuts  (as  other  nuts)  should  be  spread  evenly 
upon  the  ground,  where  surface  water  will  not  stand  not  more  than 
two  nuts  in  depth,  and  covered  with  two  or  three  inches  of  mellow 
Boil,  that  they  may  freeze  during  winter — to  be  planted  as  soon  in 
spring  as  they  show  signs  of  sprouting.  The  land  should  be  deeply 
plowed — late  in  fall  if  practicable  and  finely  pulverized  in  early 
spring,  and  marked  both  ways,  as  for  corn,  3  feet  8  inches  apart 
The  tree  seeds  and  nuts  should  be  planted  eleven  feet  apart,  which 
will  admit  of  two  rows  of  com  or  potatoes  between  each  two  rows  of 
trees.  By  putting  two  or  three  seeds  in  a  place — to  be  thinned  out 
to  one  if  both  or  all  germinate — an  even  stand  may  be  secured*  A 
better  way  is  to  plant  in  rows  eleven  feet  apart,  running  north  and 
south,  and  three  feet  eight  inches  (in  the  marks  for  corn.)  This  will 
secure  straight  trees — being  closer — and  they  may  be  thinned  out  to 
eleven  feet  each  way  when  large  enough  to  use  for  grape  stakes,  bean 
or  hop  poles.  This  will  give  three  hundred  and  sixty  trees  per  acre, 
or  three  thousand  trees  in  all,  allowing  for  sixty  vacancies.  Though 
in  all  cases  of  tree  planting,  whether  in  groves  or  screens,  a  supply  of 
good  plants,  grown  elsewhere,  should  always  be  in  readiness  to  use 
in  filling  vacancies  which  should  be  done  at  the  end  of  the  first  year. 

The  preparation  of  the  ten  acres  of  ground  at  five  dollars  per 
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acre  would  bo  fifty  dollars.  Average  cost  of  seed  fifty  cents  per  acre 
— five  dollars.  Planting,  twenty-five  dollars.  The  cultivation  during 
the  first  five  years  will  be  paid  for  in  the  crops  grown  between  rows. 
For  cultivation  from  fifth  to  ninth  years, — four  years — with  horses 
only — thirty  dollars  per  year,  one  hundred  and  twenty  dollars.  After 
this  time  no  cultivation  or  care  will  be  needed.  This  makes  the  en- 
tire cost,  in  seed  and  labor,  of  the  ten  acres  of  trees  two  hundred  dol- 
lars. These  trees  will,  at  twenty-five  years  of  age  average  sixteen 
inches  in  diameter  at  the  ground  and  about  ten  inches  at  the  height 
of  sixteen  feet.  This  will  give,  deducting  waste  In  sawing,  one  hun- 
dred and  twenty  feet  of  lumber  per  tree,  Allowing  one-sixth  for 
damage  by  the  elements  and  loss  from  other  causes,  we  have  in 
round  numbers  three  hundred  and  sixty  thousand  feet  of  lumber; 
which,  at  fifty  dollars  per  thousand,  would  amount  to  eighteen  thou- 
sand dollars.  The  value  of  the  tree  tops  for  fuel  would  be  equal  to 
the  cost  of  preparing  the  logs  for  the  mill,  and  the  expense  in  sawing 
would  not  exceed  five  dollars  per  thousand  feet.  This  added  to  the 
cost  of  producing  the  trees,  and  the  amount  deducted  from  the  value 
of  the  lumber,  leaves  sixteen  thousand  dollars  for  the  use  of  ten 
acres  of  land  for  twenty-five  years^  and  the  interest  upon  the  amount 
expended  in  planting  and  cultivating  the  trees!!!  This  statement 
may  be  deemed  incredible,  perhaps  by  those  who  hare  not  previously 
turned  their  attention  to  the  subject ;  but  after  much  study  and  many 
years  observations  and  measurements  of  growths  of  different  varieties 
of  trees.  I  am  convinced  that  in  all  well-conducted  experiments  in 
growing  artificial  groves  upon  our  large  prairies  the  profits  will  not 
fall  far  (if  at  all)  short  of  the  rates  above  stated.  It  must  be  borne 
in  mind  that  trees  standing  at  regular  and  proper  distances,  upon 
rich  prairie  soil,  and  receiving  good  cultivation  will  grow  much 
faster  than  the  same  varieties  usually  found  growing  in  natural  groves. 
For  a  list  of  varieties  suitable  for  planting  in  artificial  groves,  I  would 
refer  all  interested  to  the  lists  recommended  by  our  State  Horticul- 
tural Society;  with  there  mark  that  the  planter  can  hardly  be  in  error 
in  planting  any  tree  which  is  indigenous  in  a  soil  and  climate  similar 
to  his  own ;  while  many  trees  whose  native  homes  are  found  in  lati- 
tude, north  or  south,  have  thus  far  proved  valuable,  as  the  Osage 
Orange  and  Catalpa  from  the  South,  and  the  Red  Pine  and  White 
Spruce  and  others  from  the  North. 

Also,  some  foreign  varieties  are  equal  or  superior  to  any  of  our 
natives,  among  which  are  European  or  Scotch  Larch,  (best  of  all  for- 
eign deciduous  trees),  Austrian  and  Scotch  pines,  Norway  spruce  and 
white  willow. 

I  regard  this  last  as  probably  combining  more  desirable  qualities 
for  cultivation  in  groves  for  lumber  purposes  than  any  other  variety 
of  the  soft  wood,  rapid  growing  deciduous  trees^  and  am  decidedly  of 
the  opinion  that  this  and  the  golden  variety  are  the  best  deciduous 
trees  within  my  knowledge  for  wind  breaks  or  screens,  but  wish  to  be 
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distinctly  understood  as  not  recommending  this  tree  as  a  ^^bedge 
plant,"  or  the  planting  of  this  or  any  other  one  sort  to  the  neglect  of 
other  desirable  varieties.  Strong  cuttings  of  this  tree  seldom  fail  to 
strike  root  at  once  in  mellow  soil,  and  will  make  a  growth  of  from 
two  to  six  feet  the  first  season.  It  thrives  in  all  kinds  of  soil,  making 
as  much  wood  in  a  given  number  of  years  as  any  other  known  sort, 
not  even  excepting  the  cotton  wood,  growing  into  a  large  tree,  some- 
times four  feet  in  diameter.  The  wood  is  of  rather  fine  texture  for  a 
light  wood,  making  a  fair  article  of  soft  lumber,  which  bears  a  fine 
polish.  It  is  also  valuable  for  making  wooden  ware,  (bowls>  trays, 
etc).  It  also  splits  freely,  which  is  a  desirable  quality  in  making 
fence  posts,  rails,  railroad  ties,  and  fire  wood.  I  would  here  remark 
that  it  is  more  than  probable  that  before  five  years  are  past  the  pre- 
sent mode  of  infusing  the  gasses  of  coal  tar  into  the  pores  of  timber 
will  be  60  improved,  or  some  other  method  will  be  invented  by  which 
the  soft  and  porous  woods  will  be  rendered  almost  indestructible,  and 
at  a  trifling  expense.  If  any  Professor  or  student  in  this  University 
would  accomplish  this  achievement  he  would  confer  a  blessing  upon 
the  State  which  would  repay  an  hundred  fold  all  the  expense  of  es- 
tablishing and  maintaining  it.  The  golden  willow  is  similar  in  growth 
and  texture  to  the  white,  but  I  think  does  not  make  so  large  a  tree. 
I  have  measured  about  a  dozen  trees  of  this  variety  (golden)  which 
were  planted  by  the  roadside  fifteen  years  ago  last  spring,  and  find 
the  average  circumference  of  the  trunks  at  three  and  a  half  feet  from 
the  ground  to  be  five  feet  and  three  inches.  A  white  willow,  stand- 
ing near  my  house,  which  has  grown  from  a  small  cutting  put  in  thir- 
teen years  ago  last  spring,  now  measures  six  feet  and  two  inches  in 
circumference  near  the  ground,  forming  a  head  or  top  thirty  feet 
across.  This  variety,  when  planted  in  groves,  grows  tall  and  almost 
perfectly  straight. 

I  have  carefully  computed  the  expenses  of  raising  ten  acres  of 
trees  of  this  variety,  and  converting  them  into  lumber  and  find  the 
entire  cost  not  to  exceed  ten  dollars  per  thousand  feet. 

This  estimate  is  based  upon  actual  measurement  of  the  growth  of 
trees.  The  land  is  valued  at  forty  dollars  per  acre,  with  interest  upon 
this  amount,  together  with  expenses  computed,  as  before,  at  six  per 
cent  compound  interest. 

I  take  ten  acres  in  these  estimates  of  growing  artificial  groves  be- 
cause it  is  desirable  to  have  trees  enough  together,  or  in  close  prox- 
imity, so  that  the  cost  ot  putting  up  and  removing  a  saw  mill  would 
be  but  a  trifle  upon  each  thousand  feet  of  lumber  sawed. 

TIMBER  BELTS. 

The  actual  profits  which  would  accrue  from  a  general  and  uniform 
system  of  cultivating  trees  in  belts,  or  double  rows,  for  protection, 
cannot  as  readily  be  estimated;  yet  no  one  who  has  carefully  investi- 
gated this  subject  can  doubt  the  utility  and  economy  of  such  screens. 
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To  show  the  possible  extent  of  their  beneficial  influence,  I  will 
call  up  an  instance  which,  probably,  very  many  of  this  audience  will 
remember.  In  the  year  1862,  at  the  time  when  spring  wheat  and  oats 
in  the  northern  portion  of  the  State  were  just  past  the  bloom,  and  a 
portion  of  the  grains  in  the  "milky  state,"  we  were  yisited  by  a  storm 
from  the  northwest  which  swept  over  this  portion  of  the  State,  pros- 
trating nearly  all  the  grain  not  sheltered  by  timber. 

I  have  selected  this  instance  as  an  illustration,  because  of  the 
extent  of  the  storm,  and  also  on  account  of  the  marked  effects  of  pro- 
tection by  timber  in  this  storm,  which  clearly  showed  that  the  entire 
loss  might  have  been  prevented  by  belts  of  trees.  *'In  one  location  a 
single  line  of  broad  and  tall  willows  (closely  planted)  proved  a  suf- 
ficient check  to  the  wind,  so  that  a  field  of  wheat  adjoining  it  upon 
the  east  stood  erect,  and  was  harvested  with  a  machine,  while  in  ex- 
posed situations,  the  shrunken  grain,  if  saved  at  all,  was  often 
gathered  by  the  slow  and  tedious  process  of  hooking  it  up  with 
scythes.  (This  fact  was  published  in  transactions  of  111.  State  Hort. 
Soc.)  Many  thousands  of  acres  were  left  to  dry,  and  were  burned 
upon  the  ground,  which  two  or  three  weeks  before  harvest  promised 
abundant  crops.  The  extra  expense  of  gathering  the  grain  of  that 
harvest  could  not  have  been  less  than  fifty  cents  per  acre  of  the  whole 
amount  harvested. 

I  traveled  quite  extensively  over  this  portion  of  the  State  before 
and  soon  after  the  harvest  of  that  year,  and  am  convinced  that  one« 
half  the  value  of  the  wheat  and  oats  in  the  territory  passed  over  by 
that  storm  was  destroyed  by  it 

There  were  sown  in  that  year  (as  per  census  reports),  in  the  thirty 
counties  lying  north  of  the  Burlington,  Peoria  and  Logansport  Kail- 
road,  about  one  million  two  hundred  thousand  acres  of  wheat,  and  at 
least  one-fourth  as  many  of  oats.  Allowing  one-tenth  of  these  crops 
to  have  been  protected  by  timber,  we  find  the  loss  to  have  been  equal 
to  five  hundred  and  forty  thousand  acres  of  wheat,  and  one  hundred 
and  thirty  thousand  acres  of  oats. 

Computing  the  wheat  at  fifteen  bushels  per  acre,  and  the  value  at 
fifty  centB  per  bushel ;  the  pats  at  thirty  bushels  per  acre,  and  price 
twenty  cents  per  bushel,  we  have  the  sum  of  four  millions  eight  hun- 
dred and  sixty  thousand  dollars,  as  the  cash  value  ot  property  in  these 
two  crops  alone,  which  was  destroyed  in  a  single  storm  in  an  area  of 
a  little  moTh  than  one-third  of  our  State. 

Allowing  one  hundred  and  fifty  thousand  acres  to  have  been 
burned  (or  not  harvested),  and  adding  to  the  amount  of  loss  fifty  cents 
per  acre  of  the  remainder  of  the  nine- tenths  (lodged  grain),  equ^l  to 
six  hundred  thousand  dollars,  to  previously  estimated  losses,  it  swells 
them  to  the  enormous  sum  of  five  millions  four  hundred  and  sixty 
thousand  dollars. 

Let  us  see  how  much  it  would  cost  to  plant  and  cultivate  screens 
to  prevent  such  losses.    A  double  row  of  White  or  Golden  Willows 
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with  trees  in  the  second  row  set  opposite  the  spaces  in  the  first,  plant- 
ed upon  the  west  side  of  every  eighty  acre  lot,  would  doubtless  prove 
sufficient,  as  they  would,  at  the  age  of 'twelve  years,  form  a  dense  wall 
of  foliage  about  forty  feet  high,  and  would,  of  course,  increase  in  size 
for  many  years  thereafter. 

These  would  cost,  per  mile  of  screen,  about  as  follows:  Average 
value  of  two  acres  of  land,  forty  dollars  per  acre,  eighty  dollars ;  pre- 
paration of  the  soil,  and  planting  with  strong  cuttings,  ten  dollars ; 
cultivating  the  first  two  years,  twenty  dollars,  making  a  total  Jcost 
(with  purchase  money  of  the  land)  one  hundred  and  ten  dollars. 
After  two  years  no  care  will  be  needed,  save  a  mulch  of  refuse  straw, 
to  be  renewed  once  in  two  or  three  years,  the  cost  of  which  will  be 
more  than  repaid  in  the  partial. protection  which  the  trees  will  render 
previous  to  the  twelfth  year. 

There  are  in  the  thirty  counties  referred  to  about  sixteen  thou- 
sand six  hundred  and  twenty-five  sections  of  prairie  land.  This  will 
require  sixty-six  thousand  and  five  hundred  miles  of  screen,  if  planted 
as  above  proposed,  making  the  entire  cost  seven  millions  three  hun- 
dred and  fifteen  thousand  dollars.  Thus  we  see  that,  without  estimat- 
ing the  immense  damage  done  to  fruit  and  other  crops,  the  wheat  and 
oats  destroyed  in  that  storm  would,  if  saved,  have  paid  about  three- 
fourths  the  entire  expense  of  growing  timber-belts  throughout  that 
entire  territory !  1 

I  think  it  may  be  safely  estimated  that  an  average  of  one-twelfth 
part  of  all  our  crops  of  grain  and  large  fruits  are  destroyed  by  violent 
winds ;  which  such  a  system  of  protection,  or  its  equivalent  in  groves, 
would  so  far  check  as  to  prevent  the  destruction.  If  this  is  true,  such 
protection  would  save  to  the  husbandmen  and  orchardists  its  entire 
cost  every  two,  or,  at  most,  three  years.  Such  protection,  too,  would, 
by  causing  the  snow  to  remain  spread  evenly  over  the  surface  of  the 
ground  (as  before  hinted),  ena];)le  the  farmer  to  raise  winter  wheat  in 
localities  where  it  is  now  impossible  to  do  so. 

If  we  add  to  the  benefits  of  tree  culture  already  considered,  those 
far-reaching  and  incalculably  valuable  climatic  influences  which 
would  flow  therefrom,  we  must  all  admit  the  necessity  of  commencing 
this  great  enterprise  at  once,  and  prosecuting  it  with  vigor. 

I  do  not  introduce  this  plan  of  planting  straight  belts  of  trees  a 
quarter  of  a  mile  apart  because  it  is  the  most  desirable  plan  which 
can  be  adopted,  for  no  man  of  taste  would  regard  it  as  such.  The  eye 
would  soon  tire  of  such  stiffness  and  monotony  in  the  landscape.  Tree 
planting  may  be  so  planned  and  conducted  as  to  give  beauty  to  the 
landscape,  and  at  the  same  time  secure  nearly  all  the  combined  bene- 
fits of  protection  to  crops,  timber  for  uses  in  the  mechanic  arts,  and 
those  climatic  infiuences  which  we  all  regard  as  so  important.  Of 
course  no  rules  can  be  given  for  such  tree  planting.  Generally  where 
the  surface  is  somewhat  undulating  (for  we  have  no  hills),  the  plant- 
ing should  be  done  mainly  upon  the  higher  portions  of  the  farms^and 
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along  the  water  cburses.  Where  the  surface  is  level,  belt*  may  be 
planted  upon  the  north  and  west  of  the  farms,  with  groves  ipon  the 
least  valuable  portions.  These  last  would  intercept  the  straight 
lines,  and  give  diversity.  But  if  each  prairie  farmer  were  to  follow 
his  own  taste,  or  adapt  his  planting  to  secure  the  greatest  profit  in 
timber  or  protection  to  his  own  farm,  planting  about  one-teath  of  his 
land  with  trees,  it  is  probable  that  all  the  desirable  ends  which  we 
have  been  considering  will  be  gained,  and  the  landscape  sufficiently 
diversified  to  be  pleasing  to  the  eye. 

Here,  then,  brother  farmers,  and  future  farmer  studenta  dn  this 
University,  we  have  two  pictures  presented  to  us.  In  the  one*  we  look 
into  the  future  and  see  wide  spread  desolation :  An  extended  treeless 
country,  visited  by  destructive  storms,  by  severe  drouths,  with  its 
streams  dried  up,  and  food  for  man  and  beast  in  such  scarcity  that  the 
poor  can  scarcely  obtain  a  supply.  On  the  other  we  see  a  charming 
landscape,  a  rich,  fertile  country,  a  population  enjoying  all  the  bless- 
ings which  flow  from  peace  and  plenty. 

Which  will  you  choose  ?  Will  we  take  warning  in  time,  and . 
arouse  ourselves  to  action  in  an  enterprise  which  promises  such  rich ' 
results? 


DEVON  CATTLE. 

Concluding  from  the  awards  of  premiums  offered  by  the  officers 
of  the  Agricultural  and  Mechanical  Association  of  St  Louis,  for  De- 
von cattle,  compared  with  those  offered  for  Short  Horns,  that  they, 
and  perhaps  many  of  the  people  of  the  State  of  Missouri  are  unac- 
quainted with  the  breed.  I  send  some  engraving  of  Devon  cattle, 
also  a  short  history  of  them,  including  their  most  prominent  charac- 
teristics, together  with  a  scale  of  points  by  which  to  judge  of  their 
excellence.  [The  scale  of  points  was  published  in  our  report  for 
1865,  and  is  therefore  omitted— Sec]  Devons,  as  they  existed  200  years 
ago,  like  the  buffalo  and  deer  of  to-day,  were  considered  as  a  race 
and  not  a  breed,  according  to  the  definition  of  Qoodale. 

Races  are  varieties  moulded  to  their  peculiar  type  by  natural 
causes  with  no  interference  of  man,  and  no  admixture  of  other  varie- 
ties; having  continued  substantially  the  same  for  a  period  beyond 
which  the  memory  and  knowledge  of  man  does  not  reach. 

By  breeds  are  understood  such  varieties  as  were  originally  pro- 
duced by  a  cross  or  mixture,  and  subsequently  established  by  select- 
ing for  breeding  only  the  best  specimens,  and  rejecting  all  others,  and 
so  continuing  until  the  desired  object  is  attained. 
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The  Devon  cattle  have  been  known  to  exist  for  many  centuries, 
and  not  until  within  thje  last  200  years  have  any  scientific  efforts  been 
made  to  improve  them.  The  Devonshire  farmers  owing  to  the  nature 
of  their  soil  and  climate,  possessed  a  superior  race  of  cattle  in  spite 
of  non-exertion,  but  within  the  last  one  hundred  and  fifty  years  they 
have  been  greatly  improved. 

Among  those  most  successful  in  the  improvement  of  the  Devon s, 
Mr.  Francis  Quartly  stands  at  the  head  of  the  list.  He  endeavored 
by  a  long  course  of  selection,  and  an  intimate  knowledge  of  the  prin- 
ciples of  breeding,  to  combine  the  various  elements  in  the  different 
herds,  so  as  to  attain  the  great  object  of  the  Devon  breeds,  the  less- 
ening of  the  parts  of  the  animal  frame  least  useful  to  man,  as  the  bone 
and  offal,  and  at  the  same  time  the  increase  of  such  other  parts,  as  fat 
and  flesh,  that  furnishes  food,  and  to  do  this  at  the  earliest  possible 
age,  and  with  the  least  consumption  of  food. 

That  Mr.  Quartly  fully  succeeded  in  establishing  these  character- 
istics of  the  breed,  we  need  no  better  evidence  than  that  nine-tenths 
of  the  prize  animals  recorded  inDavies'  Devon  Herd  Book,  descended 
from  his  herd.  Among  which  might  be  mentioned  some  of  the  most 
prominent:  Forrester,  (46),  Hundred  Guinea,  (56),  and  the  cow  Our- 
ley,  (92). 

As  regards  their  milking  qualities,  I  believe  that  Mr.  Bloomfield 
tKe  manager  of  the  late  Earl  of  Leicester's  estate,  has  done  more  in 
the  way  of  improvement  than  any  other,  having  so  increased  their 
milking  qualities  as  to  have  obtained  a  prize  for  having  produced  an 
average  annual  yield  of  200  pounds  of  butter  per  cow,  in  a  dairy  of 
twenty  cows. 

The  milking  qualities  of  the  Devon  cow  are  generally  good,  al- 
though by  some  have  been  overlooked  in  their  anxiety  to  obtain  a  beef 
animal.  Beauty,  (533),  bred  by  Mr.  Hurlbut,  produced  16  pounds  of 
butter  per  week.  Helena,  (774),  imported  by  Mr.  Wainwright,  gave 
as  high  as  22  quarts  of  milk  per  day,  and  made  15  pounds  of  butter 
per  week.  Old  May  Flower,  the  grad  dam  of  imported  May  Boy,  (71), 
made  over  17  pounds  of  butter  per  week.  Flora  2d,  (120),  by  Eclipse, 
(19),  imported  from  the  breed  of  Mr.  Bloomfield,  once  owned  by  me, 
but  now  dead,  made  21  pounds  of  butter  in  9  days.  Mr.  Coleman  says 
in  his  European  Agriculture,  *'The  most  prodctive  cow  in  butter 
which  I  have  found,  was  a  North  Devon,  which  for  several  weeks  in 
succession  without  extra  feed,  produced  21  pounds  of  butter  per 
week. 

The  Devon  ox  is  not  equalled  by  any  other  for  work,  consequent- 
ly something  of  the  heavy  inert  squarely  moulded  frame,  of  the  mere- 
ly beefing  animal  must  be  relinquished  for  a  lighter  and  more  active 
one,  with  a  more  sloping  shoulder  favorable  to  action,  which  is  more 
than  compensated  for  in  many  sections,  and  under  circumstances 
where  the  advantages  of  food  are  unfavorable.  While  as  a  breed, 
their  unparalleled  capabilities  of  mastication  and  digestion*  .with  a 
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thick  curljr  coat  of  hair,  combined  with  a  thick  mellow  skin,  adapt 
them  to  our  Western  stalkfield  ranges,  as  well  as  to  the  coarse  natural 
hay  of  our  river  bottoms,  where  in  many  cases  it  is  desirable  to  winter 
large  herds  of  cattle  on  that  kind  of  feed  alone. 

Last,  but  not  least,  is  the  manner  in  which  they  increase  in  flesh 
or  fatten.  This  perhaps  is  the  most  remarkable  feature  of  the  Devons. 
They  do  not  pile  up  their  fat  in  patches  on  different  parts  like  many 
other  breeds,  but  undergo  a  kind  of  thickening  up  process,  their  meat, 
becoming  very  thick  and  beautifully  marbled  with  alternate  particles 
of  fat  and  lean. 

This  quality,  with  the  evenness  and  amount  upon  the  most  valu- 
able parts,  were  perhaps  among  the  main  reasons  for  preferring  the 
Devons  to  the  Short  Horns  in  the  class  of  fat  cattle  at  the  Royal  Ag- 
ricultural Societies  show,  in  England  the  past  season,  according  to 
late  reports. 

The  late  experience  of  those  well  acquainted  with  the  merits  of  De- 
von cattle,  only  confirms  their  former  opinion  of  them,  that  for  the  three 
grand  objects  for  which  all  meat  stock  are  kept,  viz:  milk,  work,  and 
beef,  they  are  equal  if  not  superior  to  any  other  breed,  and  the  only 
objection  ever  made  to  the  breed,  is  size.  But  we  can  keep  more  of 
them,  and  on  shorter  pasture  and  shorter  food ;  and  when  full  fed,  will 
make  a  gain  equal  to  any  other  breed.  As  an  instance,  this  fall! 
shut  up  an  eight  month's  old  calf  to  wean,  he  made  a  gain  of  one 
hundred  pounds  in  thirty  days,  the  feed  being  corn  ears. 

In  short,  as  many  pounds  of  beef  and  of  a  superior  quality  can  be 
produced  with  the  Devon  on  a  given  amount  of  food,  as  any  other 
breed,  only  requiring  more  animals  to  accomplish  it.  While  their 
adaptation  to  the  extremes  of  climate  or  mountainous  and  sterile  re- 
gions, will  always  create  a  demand  for  them.  c.  n.  bent. 

Grandview,  Louisa  County,  Iowa,  February  4, 1669. 
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THE  TEX^S  CATTLE  EEVEH. 


In  our  report  for  1866,  the  subject  of  Texas  Cattle  Disease  was  laid 
before  the  General  Assembly  and  the  people  of  the  State,  in  such  a 
collection  of  facts  and  statements  as  had  been  procured  from  various 
portions  of  the  State  during  the  year.  This,  and  the  legislation  follow- 
ing, which  was  intended  to  prevent  the  introduction  of  the  disease, 
created  much  censure  and  opposition,  not  only  in  our  own  but  also  in 
other  States. 

During  the  past  year,  however,  the  trade  in  Texas  cattle  having 
been  very  much  increased  and  extended,  the  disease  spread  from 
Kansas  to  the  New  England  States,  and  immense  losses  were  suffered 
from  it  at  various  points  where  the  Texas  cattle  were  handled.  The 
evidence  became  so  overwhelming  that  the  disbelievers  in  the  exist- 
ence of  any  such  disease  were  forced  to  yield  somewhat  before  it. 

Ihe  Commissioner  of  Agriculture.  Hon.  Horace  Capron,  with  a 
proper  regard  for  the  im  ortant  agricultural  interest  involved,  ap- 
pointed Professor  Gamgee  to  make  investigation  in  regard  to  the  char- 
acter of  the  disease  ;  the  Illinois  State  Agricultural  Society  sent  out 
a  commission;  the  Pork-packer's  association  of  Chicago,  sent  out  an- 
other, to  make  investigations ;  and  a  commission  from  the  Province 
of  Ontario  (Canada)  also  visited  the  States  for  the  same  purpose.  The 
cattle  commissioners  of  the  State  of  New  York  were  set  actively  at 
work.  Thorough  measures  were  instituted  by  the  health  commis- 
sioners of  New  York  City,  and  the  boards  of  health  of  other  cities  in- 
terested were  not  inactive. 

The  intense  interest  awakened  in  this  subject  throughout  the 
country,  may  be  said  to  have  culminated  in  the  convention  of  cattle 
commissioners  at  Springfield,  Illinois.  In  order  to  give  place  to  the 
proceedings  of  that  convention,  which  will  be  found  interesting  and 
highly  important,  the  mass  of  facts  collected  from  other  sources  dur- 
ing the  season,  will  be  withheld. 

The  convention  in  question  originated  as  follows: 

On  the  30th  of  September,  during  the  time  of  the  New  York  State 
Fair,  a  meeting  was  held  at  Rochester,  New  York,  lor  the  purpose  of 
considering  the  propriety  of  holding  a  convention  with  reference  to 
the  cattle  plague.  There  were  present,  the  commissioners  of  the 
State  of  New  York,  and  several  gentlemen  c^i^^®<5tefg^^^(5^Q^^ 
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York  state  Agricultural  Society,  and  also,  by  invitation,  the  following 
gentlemen  fram  Canada,  viz :  Hon.  0.  Christie,  President  Board  of 
Agriculture,  Ontario;  Thomas  Stock,  Esq., President  Agricultural  As- 
sociation, Ontario ;  Hon.  A.  A.  Burnham,  member  of  the  Board  of 
Agriculture,  Ontario. 

There  was  entire  unanimity  of  opinion  as  to  the  necessity  for  a 
convention,  and  it  was  resolved  to  recommend  to  the  governments  of 
the  several  States  and  Provinces  interested,  that  three  commissioners 
from  each  of  the  States  and  Provinces  in  question  be  appointed  by 
them  to  attend  a  convention  to  be  held  at  Springfield,  Illinois,  on  the 
first  of  September,  1868. 

In  the  latter  part  of  October,  Governor  Fletcher  received  the  fol- 
lowing circular,  transmitted  with  favorable  commendation  by  the 
Governor  of  New  York,  and  immediately  forwarded  the  same  to  the 
Missouri  State  Board  of  Agriculture,  with  the  request  that  the  board 
suggest  the  names  of  three  suitable  commissioners : 

Albany,  October  13, 1868. 

Dear  Sir: — ^In  view  of  therayagesof  the  disease  known  as  the  Texas  Fever  among  catUe^ 
and  the  inadequacy  of  the  laws  enacted  by  the  several  States  for  the  repression  of  this  and  other 
kindred  diseases,  and  the  conflicting  provisions  of  these  laws,  which  have  been  disclosed  since  this 
disease  has  been  prevalent,  a  general  desire  has  been  expressed  by  farmers,  drovers  and  the  con- 
sumers of  meat  in  several  States,  that  a  wise  and  efficient  system  of  legislation  should  be  adopted 
for  the  repression  and  prevention  of  this  and  other  similar  diseases  in  the  several  States,  so  that 
the  laws  should  be  harmonious  and  adapted  to  mutual  protection.  And  it  has  been  believed  by 
nearly  every  one  that  has  expressed  an  opinion  upon  the  subject,  that  the  best  mode  of  effecting^ 
this  object  is  by  the  assembling  of  a  convention  of  the  cattle  commissioners  of  the  several  States 
interested  in  the  subject,  who  would  represent  all  the  varied  interests  of  the  producing  and  con- 
suming States,  and  supply  all  the  information  necessary  for  the  full  elucidation  of  the  subject,  and 
whose  duty  it  should  be  to  prepare  a  draft  of  a  law  which  should  ensure  the  most  perfect  protection 
to  all  parties,  to  be  recoriimended  to  the  several  Legislatures  for  adoption.  And  the  commissioners 
of  the  State  of  New  York  having  been  requested  by  the  commissioners  of  several  of  the  States, 
and  of  the  Dominion  of  Canada,  to  take  the  initiative  in  calling  such  convention. 

We  do,  therefore,  recommend  that  a  convention  be  held  in  the  city  of  Springfield,  in  the  State 
of  Illinois,  on  Tuesday,  the  first  day  of  December,  1868,  at  12  o'clock  at  noon  of  said  day. 

The  object  of  such  convention  is  to  consider  the  pathology,  symptomatology  and  history  o£ 
the  Texas  cattle  fever  and  other  infectious  and  contagious  diseases  to  which  cattle  and  other  stock 
are  subject,  and  the  best  methods  of  preventing  the  spread  of  such  diseases  with  reference  to  the 
interests  of  the  producer  and  consumer,  and  also  to  consider  the  sanitary  requirements  of  the  com- 
munity with  reference  to  the  feeding  and  rest  of  the  animals  in  transitu,  and  to  the  best  methods 
of  slaughtering  and  preparing  them  for  market.  The  convention  will  also  prepare  a  draft  of  a 
law  which  shall  provide  for  the  accomplishment  of  these  objects,  to  be  submitted  to  the  Legisla- 
tures of  the  States  represented  therein  for  adoption.  Each  State  and  Province  to  be  represented 
by  three  commissioners. 

The  cattle  commissioners  of  the  State  of  niinois  are  requested  to  secure  a  suitable  place  of 
meeting  for  the  convention. 

His  Excellency,  the  Governor,  is  hereby  respectfully  requested  to  transmit  copies  of  this  call 
to  the  Governors  of  the  several  States,  where  such  commissioners  are  not  already  appointed,  with 
a  request  that  they  would*  appoint  such  commissioners  to  represent  their  States  in  such  convention. 

M.  R,  Patrick, 
L.  F.  Allek, 
John  Stamton  Gould. 
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PKOCEEDINGS  AND  DEBATES 


OF  THE 


AMERICAN  CONVENTION  OF  CATTLE  COMMISSIONERS, 


HELD  AT 


SPRINGFIELD,  ILLINOIS,  DECEMBER,.  1st,  2d  and  3d,  1868. 


Springfield,  Illinois,) 
Wednesday,  Dec.  1, 1868.    J 

The  American  Convention  of  Cattle  Commissioners  assembled  in 
convention  at  Representatives'  Hall,  Springfield,  Illinois,  at  12  o'clock 
M.,  in  pursuance  of  the  invitation  of  Governor  Oglesby. 

Dr.  Johns,  of  Illinois — Qentlemen,  will  you  please  come  to  order.  I  nominate  Joseph  Poole, 
Esq.,  of  Indiana,  temporary  chairman  of  this  conrention. 

The  motion  prevailed . 

Thh  Chaibman — Gentlemen  and  commissioners  of  the  conrention,  the  honor  conferred  npon 
me  by  this  unexpected  appointment  is  accepted  with  diffidence,  and  a  perfect  knowledge  of  my  ina- 
bility to  fill  so  important  and  responsible  a  position.  Permit  me,  gentlemen  of  the  convention,  to 
thank  yuu  for  the  honor  thus  conferred,  and  to  ask  your  indulgence  and  forbearance  towards  me 
in  the  discharge  of  my  duties. 

Dr.  Johns,  of  IHinois— Mr.  Chairman,  i  move  that  Bfr.  H.  D.  Emery,  of  Chicago,  be  the  tem- 
porary secretary. 

The  motion  prevailed. 

Dr.  Morse,  of  Missouri—I  move,  Mr.  Chairman,  that  a  committee  on  credentials,  consisttDg 
of  three  members,  be  appointed  by  the  chair. 

The  Chairman— I  should  prefer  that  the  appointing  power  be  left  with  the  convention.  Will 
the  gentleman  accept  of  that  suggestion  as  an  amendment  to  his  motion? 

Dk.  Morse — Certainly,  sir. 

The  motion  prevailed,  and  the  following  gentlemen  were  appointed  by  the  convention  to  serrt 
on  this  committee :  Dr.  Morse,  of  Missouri ;  Mr.  Howard,  of  Michigan ;  Dr.  Johns,  of  Dlinois. 

Mr.  CHRisms,  of  Canada — ^I  move,  Mr.  Chairman,  that  a  committee  of  ten  6^  appointed  by  the 
convention  as  a  committee  on  permanent  organisation. 

The  motion  prevailed,  and  the  following  gentlemen  were,  on  nomination,  designated  to  serve : 
Mr.  Christie,  of  Canada,  chairman ;  Prof.  Smith,  of  Missoun ;  Mr.  Messenger,  of  Ohio ;  Mr.  Al- 
len, of  New  York;  Mr.  Carter,  of  Maryland;  Mr.  Earl,  of  Indiana;  Dr.  Miles, of  Michigan;  Dr. 
Snow,  of  Rhode  Island;  Dr.  Thayer,  of  Massachosetts ;  Mr.  Reynolds,  of  Dlinois.  JOQlC 
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Dr.  Johns,  of  Illinois — I  move,  Mr.  Chairman,  that  thii  convention  do  now  a^onm,  to  meet 
again  at  half-past  two  this  afternoon,  hj  which  time  the  committees  on  credentials  and  permanent 
organisation  will  probably  be  ready  to  report. 

The  motion  prevailed. 


AFTERNOON  SESSION. 

Thb  CHAiRVAN^The  convention  will  please  come  to  order.  Gentlemen,  the  first  thing  to  be 
presented  to  us  is  the  report  of  the  committee  on  credentials.    Is  the  committee  ready  to  report? 

Dr.  Morse,  of  Missouri,  chairman  of  the  committee  on  credentials — Mr.  Chairman,  I  beg^ 
leave  to  submit  the  following  report : 

We,  the  undersigned,  committee  on  credentials,  respectfully  report  that  we  find  the  Province  of 
Ontario  duly  represented  by  the  following  named  commissioners  :  Hon.  D.  Christie,  A.  A.  Bum- 
ham,  F.  W.  Stone. 

The  States,  so  far  as  represented,  by  the  following  :. 

r/«noi»— John  P.  Reynolds,  Dr.  Wm.  Kile,  H.  N.  Edwards,  B.  A.  Piper,  Dr.  H.  C.  Johns. 

Indiana— Joseph  Poole,  James  Matthews,  A.  Earle. 

JlfaryZ«n<<— Dr.  Nathaniel  Brown,  Dr.  Richard  Mackall,  Dr.  W,  S.  McPherson,  John  M.  Carter. 

Ma*8aehu9elli—Dr.  Elisha  F.  Thayer. 

Michiyanr— Dr.  M.  Mills,  Sanford  Howard. 

MUsouri — Dr.  L.  D.  Morse,  Prof.  Spencer  Smith,  H.  J.  Moore. 

New  York — Marsena  S.  Patrick,  Lewis  F.  Allen,  John  Stanton  Gould. 

Ohio — James  Stockdale,  Dr.  Wm.  Clendennin,  D.  McMillan,  Thomas  Reber,  E.  Messenger. 

Rhode  Itland—Dr.  E.  M.  Snow. 

WUcontin— Prof.  P.  A.  Chadboume,  B.  R.  Hinckley. 

We  also  recommend  the  following  named  gentlemen  to  seats  in  the  convention  as  honorary 
members : 

Arthur  B.  Barrett,  Jefferson  E.  Clark,  G.  0.  Ealb,  delegates  of  the  Sk  Louis  Agricultural  and 
Mechanical  Association.  Also,  Dr.  M.  Morris,  of  New  York  ;  Dr.  John  H.  Rauch,  of  Chicago  ; 
H.  D.  Emery,  of  Chicago ;  Joseph  A.  McCoy,  of  Abilene,  Kansas. 

The  report  was  received  and  adopted. 

Tea  Chairman— Gentlemen,  the  next  thing  in  order  is  the  report  of  the  committee  on  perma- 
nent organization.    Is  that  committee  ready  to  report? 

Mr.  Christie,  of  Canada,  chairman  of  committee  on  permanent  organization  —Mr.  Chairman, 
the  committee  beg  leave  to  submit  the  following  r«*port : 

That  Hon.  Lewis  F.  Allen,  of  Buffalo,  be  the  president  of  the  convention. 

That  Hon.  D.  Christie,  Thomas  Reber,  Dr.  Richard  Mackall,  General  M.  S.  Patrick,  P.  A. 
Chadboume,  B.  F.  Thayer,  Sanford  Howard,  Capt.  H.  J.  Moore,  Dr.  H.  C.  Johns,  Joseph  Poole, 
Dr.  N.  S.  Townsend,  A.  B.  Hamilton,  and  Dr.  Snow,  be  vice-presidents  of  the  convention. 

That  J.  P.  Reynolds,  of  Illinois  ;  Dr.  L.  D.  Morse,  of  Missouri;  and  Dr.  Moreau  Morris,  of 
New  York,  be  the  secretaries  of  the  convention. 

That  Messrs.  Ely,  Bumham  ^nd  Bartlett  be  the  official  stenographic  reporters  to  the  conven- 
tion. 

All  of  which  is  respectfully  submitted. 

DANIEL  CHRISTIE,  Chairman, 

The  report  was  received  and  unanimously  adopted. 

Mr.  RtiTNoLDS,  of  Illinois  —Mr.  Chairman,  I  move  that  a  committee  of  three  be  appointed  by 
the  chair  to  escort  the  president  of  the  convention  to  his  seat. 

The  motion  prevailed. 

Thb  Chairman — ^I  appoint  Mr.  McMillan,  of  Ohio,  Mr.  Johns,  of  Illinois,  and  Mr.  Earl,  of 
Indiana,  to  perform  ^at  duty. 

The  gentlemen  named  conducted  Mr.  Allen  to  the  chair. 

Thb  Chairman— Gentlemen,  permit  me  to  introduce  to.  yon  the  president  of  this  convention, 
Hon.  L.  F.  Allen. 

Thb  President — Gentlemen  of  the  convention,  I  feel  highly  gpratified  and  as  highly  honored  at 
being  selected  by  so  respectable  and  dignified  a  body  of  gentlemen  as  I  see  before  me,  to  be  their 
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presiding;  oflScer  on  this  occasion.  You  will  kindly  excuse  my  inexperience,  the  want  of  tact  I  maj 
exhibit,  and  the  many  lapses  of  duty  that  may  occur  during  such  time  as  I  may  fill  the  chair.  I 
only  say  that  I  will  serve  you  according  to  my  best  abilities. 

As  many  conflicting;  interests  may,  perhaps,  arise,  and  considerable  discussion  may  ensue,  I 
heg  leave  to  sngg^est  that  our  time  is  precious,  and  that  remarks  should  be  made  as  short  and  com. 
prehensive  as  possible.  I  will,  myself,  set  the  example,  by  saying  no  more,  bat  simply  ask  yon  to 
proceed  to  the  consideration  of  the  subject  which  has  brought  us  tog^ether. 

Dr.  Miles,  of  Michigan— Mr.  President,  as  it  seems  desirable  that  there  should  be  some  name 
for  this  convention,  I  therefore  move  that  it  be  called  the  American  Convention  of  Cattle  Commis- 
sioners. 

The  motion  prevailed. 

Mr.  Poous,  of  Indiana — Mr.  President,  I  move  that  the  g^entleman  from  New  York,  Mr. 
Gould,  address  the  convention,  as  he  has  devoted  a  great  deal  of  consideration  to  the  subject  in 
which  we  are  all  so  much  interested. 

The  motion  prevailed. 

Dr.  Johns,  of  Illinois— Mr.  President :  I  move  that  his  excellency,  the  Governor  of  Illinois, 
be  invited  to  a  seat  beside  the  president.  The  motion  prevailed,  and  his  excellency  accepted  a  seat 
by  the  side  of  the  president. 

Mr.  GocLB,  of  New  York — Mr.  President  and  gentlemen  of  the  convention  :  At  the  sngges- 
Hon  of  the  cattle  commissioners,  delegated  by  bis  excellency,  the  governor  of  the  state  of  Illinois, 
the  New  York  commissioners  issued  a  circular,  under  the  direction  of  the  governor  of  that  state, 
calling  a  convention  of  the  different  states  and  the  province  of  Ontario,  of  Canada,  to  meet  in 
Springfield,  at  the  prasent  time.  The  circumstances  of  issuing  this  call  were  briefly  these  :  It 
was  found  that  an  alarming  and  wide-spread  plague  was  devastating  the  western  regions  of  our 
country.  The  proper  remedies  were  not  understood  ;  the  modes  of  prevention  were  not  at  all  com- 
•prehended,  and  it  was  evident  that  our  flocks  and  herds  would  be  swept  away  unless  prompt  mea- 
sures were  taken.    ■ 

We,  in  the  state  of  New  York,  have  one  million  two  hundred  and  fifty  thousand  cattle ;  their 
Talne  is  immense,  for  it  is  not  merely  a  value  which  is  represented  by  their  value  for  food,  but  we 
have  a  vast  number  oi  animals  worth  from  three  to  five  thousand  dollars  for  breeding  purposes. 
In  addition  to  this,  sir,  our  flocks  and  herds  are  mainly  devoted  to  the  production  of  milk  Vad  its 
compounds.  Themilk  sold  and  the  value  of  the  cheese  and  butter  manufactured  in  the  state  of 
New  York,  amount,  annually,  to  twenty-five  millions  of  dollars. 

I  will  not  attempt,  sir,  to  state  the  statistics  of  the  great  west,  for  gentlemen  who  are  now 
present,  know  far  better  than  I  what  great  interest  they  have  at  stake  in  the  preservation  and  propa- 
gation of  the  cattle  which  surround  us  on  every  hand. 

It  seemed  to  us,  therefore,  that  every  exertion  should  be  used  to  learn  all  that  could  possibly 
be  learned  in  relation  to  this  disease — its  character,  its  prevention  and  its  remedies.  We  learned 
the  value  of  the  old  American  maxim,  that  in  ''union  there  is  strength."  Each  of  us  knew  some- 
thing, and  we  thought  that  by  bringing  together  oar  Varied  contributions,  we  might,  in  the  agg^re- 
gate,  arrive  at  a  degree  of  wisdom  in  relation  to  these  matters,  which,  acting  as  isolated  individuals 
or  isolated  states,  it  would  be  entirely  impossible  for  us  to  reach.  Therefore  it  was  that  this  con- 
rention  was  called  together— that  was  one  object.  Another  matter  which  interested  us,  and  which 
developed  itself  daring  our  investigations  regarding  this  cattle  disease,  was  the  condition  in  which 
animals  are  brought  to  New  York ;  and  we  believe  that  the  results  of  those  investigations  are  of 
the  greatest  importance  to  the  west  as  well  as  to  the  east. 

We  found,  without  any  kind  of  controversy  whatever,  that  cattle  were  losing  from  seventy  to 
one  hundred  pounds  in  their  transportation  from  Illinois  to  the  state  of  New  York.  We  found, 
too,  in  testimony  of  the  most  experienced  drovers,  that  this  was  entirely  unnecessary ;  that  it 
was  a  waste  of  cattle  flesh  that  was  exci'edingly  injurious  to  the  producers  here  upon  the 
prairies,  and  equally  injurious  to  us  of  the  east,  who  need  every  pound  of  meat  that  can  be  brough 
to  our  markets. 

It  was  sngg^ested  that  laws  were  absolutely  necessary  to  protect  ns  from  the  invasion  of  the 
plague,  and  also  necessary  to  protect  us  against  that  feverish  condition  in  which  onr  meats  reached 
ns,  and  against  the  great  loss  in  the  weight  of  cattle  which  arose  from  the  rapid  and  cruel  transpor- 
tation of  animals,  for  such  enormous  distances,  without  food  or  drink. 

We  knew,  sir,  that  it  was  utterly  impossible  for  any  one  single  state  to  act  alone,  where  inter- 
ests were  so  various.  The  interests  of  the  farmer,  of  the  drover,  of  the  butcher  and  consumer,  of 
the  small  and  of  the  large  transporters  and  producers,  and  in  short,  the  interests  of  whole  commu- 
nities, seemed,  at  first  glance,  to  be  so  antagonistic,  that  we  felt  that  unless  all  of  the  states  con 

Digitized  by  V^OOQ IC 


350  MISSOURI  A0BICXJLTURE. 

cemed  were  induced  to  join  in  one  common  system  of  legislation,  the  mighty  evils  to  which  we  ha.TB 
alluded,  would  continue  to  affect  us.  We  supposed  that  nothing  could  be  easier  than  for  a  con- 
vention  of  intelligent  and  trustworthy  gentlemen^  from  each  of  the  states  represented  on  this  floor, 
to  agree  among  themselves  as  to  the  best  modes  of  remedying  these  difficulties—remedying  them 
in  such  a  way  as  to  protect  us  against  the  ravages  of  disease,  and  at  the  same  time  prevent  the 
most  perfect  freedom  of  commerce,  which  was  compatible  with  the  safety  of  our  flocks  and  herds. 
We  supposed,  also,  that  we  might  easily,  after  suitabfe  conference,  agree  upon  the  terms  of  a 
series  of  propositions  which  might  be  submitted  to  the  legislatures  of  the  several  states,  and  be 
by  them  put  into  legal  phraseology ;  that  these  enactments  might  be  adapted  to  the  various  cir- 
cumstances of  the  states  interested,  at  the  same  time  securing  a  substantial  commerce  in  the  means 
to  be  adopted  and  the  remedies  to  be  applied,  in  order  that  one  state  might  work  into  the  hands  of 
another  and  thus  prevent  all  dissatisfaction. 

In  order,  sir,  to  accomplish  this  object,  I  will,  at  a  proper  time,  move  the  appointment  of  a 
committee  to  consider  the  terms  of  such  a  law  as  I  have  described — such  a  law  as  can  be  submitted 
to  the  various  state  legislatures^  and  upon  the  terms  of  which  we  can  also  agree— and  by  which, 
also,  some  legislative  measures  may  be  adopted  whereby  cattle  may  be  conveyed  from  Illinois  and 
other  western  states  to  New  York  and  other  eastern  states,  without  that  terrible  loss  of  valuable 
food  which  is  inevitable  incident  of  the  present  methods  of  transportation. 

It  seems  to  me,  sir,  that  such  a  committee,  judiciously  appointed,  may  easily  bring  before  ns  a 
series  of  propositions,  which,  when  discussed,  and  united  in,  will  be  adopted,  without  hesitation,  by 
the  legislatures  of  the  diffierent  states,  and  which  will  be  productive  of  incalculable  benefit  to  the 
country  at  large. 

I  might  stop  here,  sir,  but  having  been  requested  by  many  delegates  on  this  floor,  who  are 
deeply  interested  in  this  cattle  disease,  to  state  what  we  have  ascertained  in  relation  to  it  in  New 
York,  I  propose  to  spend  a  few  moments  in  complying  with  their  wish.  I  do  this  for  the  two-fold 
purpose  of,  in  the  first  place,  enlightening  those  who  may  be  ignorant  in  relation  to  this  matter,  and 
in  the  second  place,  of  showing  gentlemen  where  the  information  which  we  have  obtained  can  be 
readily  and  judiciously  supplemented  by  the  knowledg^e  acquired  by  members  from  the  west  and 
from  Canada,  who  will  thus  see  at  once,  as  I  proceed,  the  exact  points  where  they  can  the 
more  enlighten  this  assembly,  and  whereby  we  can  have  a  full  understanding  of  the  matter  in  all 
its  bearings. 

I  will,  therefore,  sir,  with  your  permission,  state  what  I  have  ascertained  to  be  the  external 
symptoms  of  the  disease — those  symptoms  which  are  patent  to  all.  It  is  very  probable  that 
many  other  symptoms  have  been  observed  than  those  which  I  shall  relate,  and  if  gentlemen  who 
follow  me,  will  supplement  the  omissions  which  I  make,  we  shall  be  enabled,  before  we  are 
through,  to  have  a  complete  description  of  the  disease,  in  all  its  various  aspects  throughout  the 
country. 

With  regard  to  the  external  and  obvious  symptoms.  The  first  thing  which  we  observe  is,  that 
the  animal  drops  its  head  below  the  level  of  the  back;  next,  (and  this  is  one  of  the  most  important 
points)  that  there  is  a  peculiar  expression  of  the  eye,  which  I,  at  least,  have  never  noticed  in  any 
other  form  of  disease  whatever,  and  which  I  call  a  stupid  stare.  Gentlemen  who  are  accustomed  to 
cattle,  know  very  well  that  there  is  a  staring  eye,  which  is  associated  with  wildness,  when  the  animal 
is  terrified,  but  this  to  which  I  refer  differs  entirely  from  tha^;.  The  next  point  is  roughness  of  the 
coat,  though  this  symptom  has  not  always  been  found  in  our  experience,  for  some  of  the  sickest 
animals  that  I  have  ever  seen  have  had  smooth  coats.  But  generally  speaking,  this  rough  coat  is 
one  of  the  characteristics  of  the  disease. 

The  next  noticeable  point  is  the  appearance  of  the  urine,  which  is  almost  black.  A  person 
without  any  particular  experience,  regarding  this  symptom,  would  say  it  contained  blood,  but  on 
microscopical  examination  it  is  found  not  to  be  blood*,  but  only  the  coloring  matter  of  the  blood. 
This  is,  also,  however,  a  rather  uncertain  symptom.  It  is  true  we  do  find  it  in  a  great  majori^  of 
cases,  but  in  others,  and  among  the  sickest  animals  I  have  seen,  the  urine  has  been  perfectly  clear 
and  limpid. 

The  next  symptoms  are  the  staggering  gait  and  weakness  of  the  limbs.  It  seems  as  though  the 
animals  had  been  attacked  with  paralysis  of  the  muscles  of  the  extremities,  so  that  when  they 
attempt  to  go  forward  they  tremble  and  present  an  appearance  as  if  walking  over  glare  ice.  These 
symptoms  are  almost  unmistakable,  as  they  have  never  been  met  with  to  the  same  extent,  and  pre- 
sented in  the  same  manner,  in  any  other  previous  disease. 

Again,  the  spine,  in  most  cases,  is  arched.  Ineffectual  efforts  are  made  to  dung.  This  symp- 
tom is  not  always  present,  but  in  almost  every  case  this  arched  back  is  one  of  the  moat  positive 
external  characteristics  of  the  disease. 

Then  comes  drooling  from  the  comers  of  the  lips.    We  often  see  that^  to  be  sure^  in  healthy 
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cattle,  but  the  peculiarity  of  the  drooling  which  characterises  this  disease,  is  that  the  drooled 
matter  is  filled  with  air  bubbles,  and  may  be  described  as  a  ''frothy"  drool.  Sometimes 
blood  is  seen  in  the  stools,  but  this  is  very  rare,  and  it  can  hardly  be  considered  a  characteristic  of 
the  disease. 

Sometimes  the  bowels  are  constipated  and  sometimes  very  loose,  so  there  is  no  certain  rule  as 
reg^ards  that.    In  every  case,  however,  the  bowels  are  in  an  unnatural  condition. 

We  sometimes  see  mucus  discharged  from  the  nose,  but  this,  in  our  experience  in  New  York,  is 
rather  an  uncommon  indication. 

A  still  less  common  symptom  is  a  yellowish  rheum  issuing  from  the  eyes.  I  have  seen  that 
occasionally,  but  it  has  happened  very  rarely  in  our  experience. 

Now,  gentlemen,  when  we  find  these  symptoms  or  any  other  of  them,  present,  we  introduce 
into  the  rectum  or  dung,  as  butchers  call  it,  a  thermometer  prepared  especially  for  that  purpose,  a 
sample  of  which  I  have  now  before  me.  The  animal  is  held  by  the  nose  in  a  manner  well  known 
to  us  all,  and  the  thermometer,  which,  by-the-way,  is  a  self -registering  one,  is  introduced  into  the 
rectum,  and  held  therefor  two  or  three  minutes.  Whenever  we  find  the  temperature  over  103 
degrees,  two  or  three  of  the  symptoms  above  named  being  also  present,  you  may  be  absolutely 
sure  that  you  have  a  case  of  genuine  Texas  cattle  fever.  This  furnishes  the  crucial  test,  which  has 
never  yet  failed  in  a  single  instance.  Let  me  give  an  illustration  of  the  value  of  this  instrument, 
in  determining  the  presence  or  absence  of  the  cattle  disease.  A  large  number  of  cattle  passed 
through  Amenia,  Dutchess  county.  New  York,  which  were  very  seriously  diseased,  and  which  were 
arrested  by  our  assistant  cattle  commissioner  there,  as  being  infected  with  the  Texas  fever,  but  on 
the  introduction  of  a  thermometer,  the  temperature  was  found  not  to  exceed  101  degrees,  which 
sufficiently  showed  an  error  in  diagnosis.  On  examination,  it  was  found  that  those  animals  had 
sickened,  not  with  Texas  fever,  but  with  pleuro  pneumonia,  and  on  being  treated  for  that 
recovered. 

Now,  right  here,  I  wish  to  impress  upon  the  cattle  owners  of  this  great  western  country,  the 
necessity  of  using  this  instrument.  By  so  doing,  they  will  save  themselves  a  great  deal  of  anxiety; 
it  would  clear  away  every  uncertainty,  and  point  out  unmistakably  the  proper  course  to  be  pursued, 
for  the  moment  that  the  thermometer  rises  above  103,  in  connection  with  the  symptoms  I  have 
spoken  of,  there  can  be  no  doubt  of  the  presence  of  the  Texas  fever.  If  it  rises  to  107  degrees, 
that  animal  must  die;  it  is  a  sure  sentence  of  death ;  we  may  as  well  cut  the  throats  of  those  cattle 
at  once,  for  there  is  no  possibility  ef  their  recovery.  Between  102  and  106  degrees,  it  is  possible 
that  rest,  food  and  suitable  medication  may  restore  them  to  some  degree  of  health,  but,  after  all, 
the  sooner  the  animal  is  destroyed  the  better,  after  this  instrument  indicates  the  temperature  of 
which  I  have  spoken. 

Again,  the  pulse  is  very  rapid.  Generally  speaking,  it  will  be.  found  to  be  120  strokes  in  a 
minute,  while  in  a  healthy  animal  it  rarely  rises  above  fifty-eight  or  «ixty,  so  that  when  you  find 
this  great  acceleration  of  the  pulse,  yon  may  be  sure  that  the  case  is  one  of  exceeding  gravity. 

Finally,  if  the  nose  is  held  over  the  animal,  particularly  in  the  region  of  the  flank,  you  will 
detect  a  peculiar  odor,  which,  once  being  smelled,  can  never  be  forgotten.  It  is  very  hard  to  de- 
scribe this  scent,  but  I  will  approximate  as  near  as  I  am  able,  perhaps,  by  saying  that  it  is  a  decom- 
posed gamey  odor — something  like  that  of  g^me  which  has  been  kept  a  little  too  long. 

These  complete,  as  far  as  we  have  observed,  the  external  symptoms  which  indicate  the  presence 
of  the  cattle  disease. 

I  now  pass  onward  to  the  description  of  the  internal  characteristics  of  the  disease,  as  disclosed 
upon  post  mortem  examination.  The  first  thing  that  strikes  the  eye,  upon  opening  the  animal,  is 
the  greenish-yellow,  and  sometimes  brownish,  appearance  of  the  fat ;  the  lean  parts,  particularly 
the  muscles  between  the  ribs,  are  of  a  dark-brown  mahogany  color.  I  think  I  may  venture  to  say 
that  whenever  you  find  these  peculiar  appearances  of  the  fat  and  the  lean,  the  animal  has  died  with 
the  Texas  fever. . 

The  liver  is  almost  invariably  found  to  be  enlarged,  and  when  cutting  into  it,  the  knife  blade 
has  a  peculiar  fatty  appearance,  as  of  having  cut  lard.  On  examining  this  enlarged  liver,  through 
the  microscope,  certain  small  spots  will  be  found,  surrounded  by  an  octagonal  boundary,  with 
minute  lines  radiating  from  these  octagonal  boundaries  to  the  center,  and,  on  examining  care- 
fully, you  will  see  in  the  center  of  this  octagon,  a  round  yellow  spot,  which  on  a  still  further 
microscopical  examination,  is  found  to  consist  of  bile.  These  spots  are  crowded  closely  together. 
This  is  an  irresistible  evidence  of  the  disease ;  and,  examining  through  the  microscope,  we  can 
make  no  mistake  regarding  the  cause  of  the  animal's  death. 

We  come  now  to  the  spleen,  where  the  ecchymosis  is  always  found.  The  color  of  the  spleen,  in 
ft  healthy  animal,  as  you  all  weU  know,  is  a  beautiful,  pearly  gray ;  but,  when  the  animal  is  dis- 
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eased,  it  assomes  the  appearance  of  castile  soap — white  and  dark,  mottled — the  dark  parts  bein^ 
of  a  deeper  color  than  is  nsnally  found  in  the  soap.  On  cutting:  into  the  spleen,  it  is  found  to  be 
exceedingly  dark  and  black,  and  almost  always  there  is  a  thick  fluid  exuding  therefrom.  Those  of 
you  accustomed  to  looking  at  healthy  spleens,  or  melts,  I  believe  they  are  sometimes  called,  will 
have  no  diflSculty  in  recogniiing,  in  the  anterior  portion  of  this  organ,  a  departure  from  its  healthy 
condition.  The  enlargement  of  this  organ  is  sometimes  enormous.  While  on  my  way  to  this  con« 
Tendon,  I  found  at  Buffalo  two  Texas  steers,  in  the  last  stages  of  the  disease.  On  examining  the 
spleens,  they  were  found,  by  actual  measurement,  to  be  two  feet  five  inches  long,  with  an  average 
breadth  of  five  inches  and  three-quarters,  and  measuring  through  the  center  three  and  one-quarter 
inches.  This  enlargement  of  the  spleen  is  an  inevitable  concomitant  of  the  disease,  and  this,  as  I 
have  said  in  regard  to  the  liver,  indicates  it  unmistakably. 

The  kidneys  do  not  present  so  great  regularity  of  appearance.  Sometimes  they  present  a  toler- 
able healthy  appearance,  while  at  other  times  they  are  found,  When  cut  into,  to  be  filled  with  a 
dark,  bloody  matter,  generally  somewhat  darker  than  is  natural.    Still,  this  is  not  x^ry  conunon. 

The  third  and  fourth  stomachs  are  more  or  less  inflamed,  and  it  may  be  proper  to  enter  rather 
more  fully  into  the  description  of  tbeir  appearance.  The  manifolds  generally  contain,  as  is  found 
in  turning  over  the  leaves,  half  digested  food,  in  a  very  hard  condition.  In  the  Texas  steer,  which 
we  dissected  at  Buffalo,  we  found  that  every  leaf  was  covered  with  small,  round  and  very  hard  sub- 
stances, having  the  appearance  of  gun  wads — the  gun  wads  gradually  diminishing  in  size  from  the 
outward  to  the  inner.  These  substances  adhered  so  tenaciously  that  whenever  they  were  pulled 
away  the  lining  membrane  was  also  torn  away  from  the  stomach  with  them.  This  may  not  always 
occur,  but  usually  the  digested  food  in  the  manifolds  of  a  healthy  animal  is  much  softer 'and  of  less 
consistency  than  it  is  found  to  be  in  ,an  animal  diseased  with  the  Texas  fever,  when  it  is  always 
harsh,  hard  and  dry. 

We  come  now  to  the  last  stomach — the  obomassum  or  rennet.  The  upper  part  of  that  stomach 
consists  of  folds,  arranged  as  a  lady's  scarf  is  folded.  Generally  speaking,  a  considerable  portioa 
of  that  is  found  to  be  a  very  dark  red,  and  in  the  tops  of  the  folds  there  are  sulcations  which,  in 
most  cases,  are  filled  with  a  sort  of  clotted  blood. 

Descending  to  the  lower  part,  near  where  the  stomach  communicates  with  the  smaller  entrails,  we 
find  four  or  five  inches  of  that,  presenting  the  appearance  of  Russia  leather,  having  large  papillsa 
ascending  from  the  surface,  the  color  of  which,  in  the  natural  state,  is  about  as  near  the  external 
color  of  this  capitol  as  anything  I  can  think  of,  and  which  has  no  appearance  of  ulceration  what- 
ever. But,  in  diseased  animals,  you  will  invariably  find  deep  ulcerations  in  this  portion  of  the  ren- 
net, and  nothing  is  more  characteristic  of  the  disease  than  these  same  ulcerations.  In  the  Texas 
animal  examined  at  Buffalo,  we  found  a  large  ragged  ulcer,  two  inches  long  and  an  inch  broad,  the 
ends  of  which  had  been  dr%wn  inward  in  such  a  way  as  to  raise  up  the  surface,  and  cause  the  ulcer 
to  be  fully  half  an  inch  deep.  This  is  the  larg^est  one  that  I  have  ever  seen,  but  they  will  be  found 
in  almrist  every  period  of  the  disease,  scattered  over  portions  of  the  stomach. 

The  rectum  is  generally  inflamed,  and  that  in  longitudinal  lines,  about  an  inch  apart,  through 
the  whole  of  it.  The  lower  part  is  generally  completely  engorged  with  blood,  in  a  very  high  state 
of  congestion. 

These  are,  then,  the  internal  indications  of  the  Spanish  fever. 

Coming  to  the  blood,  we  find  that  it  is  generally  lighter  than  usual,  and,  under  the  microscope, 
many  of  the  blood  discs  are  found  to  be  not  perfectly  round,  but  presenting  an  appearance  as  though 
saw  teeth  had  been  cut  into  the  edges,  one-half  appearing  to  be  cut  off.  In  other  words,  we  hai  e 
seen  them  like  the  new  moon,  the  serrations  being  in  the  interior  of  the  curve.  These  peculiarities 
of  the  blood  discs  are  very  marked  under  the  microscope. 

Speaking  chemically  in  relation  to  the  blood,  the  Spanish  cattle  disease  may  be  described  as 
one  which  destroys  the  blood  corpuscles,  substituting  water  for  blood.  My  meqiory  for  numbers  is 
not  very  good,  but  my  impression  is  that  our  New  York  chemists  have  found  the  blood  of  animals 
suffering  under  this  disease  to  contain  eight  hundred  and  seventy  parts  of  water  to  one  hundred  and 
thirty  of  blood,  taking  one  thousand  as  the  basis.  This  is  one  of  the  most  striking  features  of  the 
disease. 

The  bile  is  generally  thickened.  As  expressed  from  the  gall  bladder  of  a  healthy  animal,  it  ii 
very  fluid  and  limpid,  but  in  a  diseased  animal  it  has  a  tarry  appearance,  flowing  in  flakes. 

I  come  now  to  a  point  which  has  been  observed  with  a  great  deal  of  care  and  minuteness  by 
the  board  of  health  of  the  city  of  New  York,  headed  by  Dr.  Harris,  and  by  the  board  of  health  o( 
Chicago,  headed  by  our  honorable  member  Dr.  Ranch.  A  minute  point  has  first  been  observed  in 
the  blood,  which  after  a  time,  enlarges,  and  presents  an  ear  or  kidney-like  shape.  It  then  still 
further  enlarges,  continuing,  however,  of  the  same  general  form,  but  having  two  nuclei.    My 
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friend^Dr.  Morris,  the  astisUnt  commissioner  from  New  York,  will  ^ve  jon  further  information 
on  this  point)  and  I  simply  alladed  to  it,  in  order  to  lay  the  foundation  for  certain  general  ideas 
which  I  wish  to  impress  upon  the  minds  of  this  convention.  This  minute  spore,  when  transplanted 
from  the  subject  to  an  apple,  the  rind  of  a  lemon,  or  any  other  similar  object,  and  kept  at  a  tem- 
perature of  ninety-eight  degrees,  grows  and  develops  very  peculiarly ;  and  in  regard  to  this,  also, 
my  friend,  the  Doctor,  will  have  something  to  say.  The  growth  of  these  spores  has  enabled  the 
scientific  men  of  our  commission  to  determine  with  accuracy  this — ^that  they  belonged  to  the  ordian 
family — which  is  the  same  as  that  to  which  mildew  found  on  the  g^peleaf  belongs.  The  genera, 
and  species,  may  be  said  to  be  the  tilletia  caries. 

The  heart  and  lungs  generally  present  a  healthy  appearance,  though  there  are  some  exceptions 
to  this  rule.  So  far  as  our  experience  has  gone,  the  lung^,  especially,  are  generally  in  a  sound 
condition. 

The  brain  is  occasionally  softened.  In  the  bullock  examined  at  Buffalo,  to  which  I  have  al- 
ready alluded,  the  brain,  from  the  surface  to  the  corpus  callosoum,  was  so  softened  that  it  could 
be  scraped  out  with  the  finger,  as  one  would  scrape  out  batter.  The  surface  of  the  brain  is  injected 
with  venous  blood,  and  presents  also  a  very  marked  appearance. 

Another  very  remarkable  discovery  made  by  post  mortem  examinations,  and  one  very  well 
worthy  your  consideration,  is  this  :  that  on  handling  the  viscera  of  an  animal  that  has  died  from 
the  Texas  fever,  the  hands  are  affected  with  a  smarting  sensation  very  similar  to  that  produced  by 
dabbling  in  mustard  water.  I  know  of  no  other  instance  in  which  the  handling  the  remains  of  a 
diseased  animal  is  attended  with  this  peculiar  sensation. 

I  have  now  given  you  an  exact  description  of  the  external  and  internal  manifestations  of  Texas 
fever,  so  far  as  we  have  observed  them  in  New  York. 

I  understand  there  has  been  some  question  at  the  west  as  to  whether  Texas  cattle  ever  do  have 
this  disease,  and  we  have  been  told,  again  and  again,  that  they  do  not.  I  need  not  repeat  the  re- 
marks that  I  have  already  made,  but  I  would  like  to  say  that  during  the  past  week  I  have  seen 
two  Texas  cattle  as  sick  with  it  as  any  animals  I  ever  saw.  We  have  the  testimony  of  Prof.  Gam- 
gee,  who  saw  six  Texas  cattle  laboring  under  this  fever.  Ninety-four  Texas  cattle  were  slaughtered 
in  New  York,  early  in  September,  which  presented  unmistakable  evidences  of  the  disease.  We, 
ourselves,  while  on  our  way  hither,  stopped  at  LaFayette,  Indiana,  where  we  saw  one  hundred  and 
forty-two  Texas  cattle  slaughtered,  and  we  found  that,  although  they  were  in  a  healthy  condition 
at  that  time,  there  were  unmistakable  marks  of  the  disease.  Yon,  yourselves,  this  morning,  at  the 
slaughter  house,  saw  the  unmistakable  evidences  of  disease  presented  by  the  animal  there  killed ; 
and  on  comparison  of  that  animal  with  the  native  animal  killed  immediately  afterwards,  yon  could 
not  but  have  seen  the  difference  between  them.  I  therefore  need  not  dwell,  as  otherwise  I  should 
feel  it  my  duty  to  do,  upon  this  topic,  after  all  this  proof  which  shows  so  conclusive  that  Texas 
cattle  can  have  this  disease. 

You  may  ask  me  why  it  is  that  so  many  individuals,  familiar  with  Texas  cattle,  should  take 
the  stand  which  many  of  them  do  in  regard  to  this  disease.  My  answer  to  this  would  be  very  sim- 
ple. You  know  that  Indians  are  said  to  be  hardier  than  we  are.  Bring  an  Indian  here  and  he  will 
run  farther  than  any  of  us,  hold  a  weight  much  longer,  and  be  less  liable  to  very  many  diseases. — 
I  say  that  the  reason  of  all  this  is  that  the  Indians  are  so  exposed,  and  undergo  so  many  hardships 
during  infancy,  that  those  who  have  any  weak  spots  soon  die.  So  it  is  with  the  Texas  cattle ;  they 
get  no  consideration ;  the  calf  is  obliged  to  fight  the  battle  of  life  for  itself,  and  if  too  weak  to 
do  that  must  die  at  an  early  age.  Therefore  it  is  that  these  cattle,  being  so  strong  and  hardy  a 
get  of  animals,  are  better  able  to  contend  with  the  disease  than  our  more  delicate  breeds.  But,  that 
they  do  succumb  to  this  scourge,  in  numerous  instances,  cannot  be  doubted. 

It  has  been  alleged,  and  generally  believed  by  most  gentlemen  here,  that  native  cattle  cannot 
communicate  the  disease  to  native  cattle.  We  in  New  York  know  that  this  can  be  done,  and  as  this 
is  a  matter  of  particular  importance,  and  one  in  regard  to  which  no  observation  has  been  particu- 
larly made  at  the  west,  I  will,  with  your  permission,  read  a  care^illy  prepared  statement  of  certain 
drcomstances  which  occurred  in  Orange  county.  New  York,  which  I  will  myself  verify,  for  they  all 
occurred  under  my  own  immediate  observation. 

On  the  25th  day  of  August,  1868,  a  lot  of  f  orty-fonr  cattle  arrived  in  Goshen,  at  about  six 
o'clodL  in  the  morning,  which  had  been  purchased  in  BuffiBklo,  by  Charles  H.  Church,  for  John 
Hodge,  of  Goshen.  Mr.  W.  Church,  the  father  of  Charles,  alleges  that  the  whole  lot  was  pur- 
chased of  a  man  named  Gridley,  who  lives  about  ten  miles  from  Painesville,  Ohio.  Mr.  Hodgt^ 
the  owner  of  the  cattle,  says,  on  the  other  hand,  that  sixteen  of  them  were  picked  up  at  Buflalo— 
their  place  of  origin  being  unknown.  He  admits,  however,  that  twenty-eight  of  them  wif» 
A  B— 23 
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purchued  near  Painesyiile,  and  had  been  owned  bj  the  fanner  of  whom  tiiey  were  pnrchMed, 
over  a  year.  Tliere  was  one  steer  in  the  lot ;  all  the  rest  were  cows  or  heifera.  It  is  certain  that 
there  were  no  Texas  or  Cherokee  cattle  among  them.  On  their  arrivali  there  waa  no  symptom  of 
disease  obseryed  among  them.  The  cow  that  subsequently  died  was  carefnlly^  ezaminedjby  thre« 
different  buyers,  within  two  hours  after  her  arriral.  They  were  experienced  men,  and  each  of  them 
made  offers  for  her,  but  the  price  was  not  such  as  Mr.  Hodge  thought  she  ought  to  be  sold  for.  H* 
has  been  in  the  cattle  trade  for  OTer  thirty  years,  and  is  thoroughly  acquainted  with  the  usual  signi 
of  a  healthy  condition  in  cattle. 

It  is  clear  that  if  Mr.  Hodge  had  suspected  that  the  cow  had  been  diseased,  he  would  hare  sold 
her  at  the  price  offered ;  and  if  the  buyers  had  suspected  disease,  they  would  not  have  made  the 
offers  that  they  did,  which  were  seventy,  seventy-two  and  seventy-five  dollars,  respectively. 

At  ten  o'clock,  A.M.,  Mr.  Hodge  discovered  for  the  first  time,  that  tjae  cow  appeared  weak  in 
the  knees,  and  staggered  slightly  when  she  walked.  By  eleven  o'clock,  A.  M.,  these  symptoms  were 
aggravated,  and  Mr.  Hodge  drove  her  into  a  small  lot  by  herself.  This  lot  was  bounded  on  out 
side  by  a  low  stone  wall,  standing  on  the  edge  of  a  steep  hill,  the  foot  of  which  adjoined  the  pub- 
lic road.  Mr.  Hodge  being  busily  eng^aged  in  selling  the  remainder  of  the  cattle,  he  paid  no  at- 
tention to  her  until  four  o'clock,  P.  M.,  when  word  was  brought  to  him  that  the  cow  was  lying  in 
^e  road.  On  going  to  her,  he  found  that  the  wall  bad  fallen  down,  and  the  marks  on  the  side-hill 
jho^ed  that  she  had  slidden  down  it  into  the  road.  He  infers  that  she  fell  down  suddenly?  throwing 
.down  the  wall.  He  then  put  her  into  a  stoneboat  and  had  her  drawn  to  a  small  orchard,  by  a  pair 
joi  oxen.  She  lay  thereuntil  about  six  o'clock,  P.  M.,  when  she  died.  She  was  a  grade  Devon, 
and  was  widi^  aboi},t  four  weeks  of  calving,  and  had  been  on  the  cars  thirty-seven  hours,  without 
foo4,  drink,  or  rest.  She  was  buried  about  two  feet  deep,  but  swelled  so  much  after  death  thar  she 
.could  be  plainly  s'een.  "So  symptoms  of  disease,  other  than  those  already  mentioned,  were  die- 
povered  previous  to  her  death. 

On  Saturday,  the  29th  of  August,  William  Morel,  of  Montgomery,  Orange  county,  N.  Y.,  pur- 
chased two  cows  out  of  this  lot  of  Mr.  Hodges,  reserving  the  right  to  return  them  if  he  did  not 
like  them  on  trial.  The  purchase  was  made  late  in  the  afternoon,  and  he  therefore  left  them  that 
night  at  the  farm  of  his  brother,  John  Morel,  of  Hamptonsburgh,  who  turned  them  into  the  pas- 
ture with  his  own  cows.     These  were  the  only  ttrange  cotot  tJiat  they  ever  had  been  in  contact  with. 

On  Taesday,  September  1,  William  Morel  removed  the  two  cows  to  his  own  farm.  After  keep- 
ing them  some  days  (the  precise  number  does  not  exactly  appear,)  he  returned  one  of  them  to  Mr. 
Hodge,  saying  he  did  not  like  her  as  well  as  he  expected  to,  but  not  alleging  any  sickness  as  the 
cause  of  the  return.  Mr.  Hodge  then  resold  her  to  another  person,  who  also  was  dissatisfied  with 
her,  and  returned  her ;  but  did  not  allege  ill  health  as  the  cause  of  his  dissatisfaction. 

The  cow  that  Wm.  Morel  retained  died  on  Tuesday,  the  8th  day  of  September.  Her  milk  be> 
gan  to  diminish  two  days  before.  On  the  day  of  her  death  she  appeared  weak  in  the  knees,  and 
staggered  in  her  walk.  After  her  death  bloody  matter  was  found  upon  the  ground.  This  is  all  the 
information  we  have  been  able  to  obtain  respecting  the  death  of  the  second  cow. 

The  cow  which  William  Morel  returned  died  on  the  11th  of  September.  Nothing  unusual  wag 
observed  about  her.  The  first  knowledge  that  Mr.  Hodge  (who  then  owned  her)  had  of  her  being 
diseased,  was  when  he  found  her  dead  in  the  lot.  This  was  the  third  oow>  of  the  original  importa- 
tion by  Mr.  Hodge,  that  died,  and  we  cannot  find  that  any  others  have  died  up  to  this  time,  Ko- 
vember  1st. 

On  the  12th  of  September,  one  of  John  Morel's  cows,  which  had  been  in  the  pasture  with  the 
two  cows  which  William  Morel  brought  there  on  the  29th  of  August,  was  taken  sick.  She  had  been 
drooping  for  some  days  before,  and  had  fallen  off  in  her  milk.  On  the  morning  of  the  13th  hw 
milk  was  entirely  gone.  Her  head  hung  down  below  the  line  of  her  back.  She  was  weak,  and  stag- 
gered very  much  when  she  attempted  to  walk.  She  lay  down  and  g^t  up  frequently,  and  was  rest- 
less and  uneasy.  Some  time  before  her  death  she  was  in  great  distress.  She  was  very  thirsty,  and 
ate  hay  with  an  apparent  relish  within  a  short  time  of  her  death.  She  died  about  two  o'clock  p.  m., 
on  the  13th. 

On  the  14th  of  September,  another,  and  the  the  second  of  John  Morel's  cows,  was  taken  sidt, 
whic^  somewhat  alarmed  him,  and  he  paid  more  particular  attention  to  the  symptoms  than  he  had 
done  before.  She  had  the  hoof  ail  about  two  weeks  before,  but  had  recovered  from  it.  On  the 
night  of  the  15th  she  gave  a  larger  mess  of  milk  than  she  had  done  since  she  had  the  hoof  aii.  Ob 
the  zi^orning  of  the  15th,  her  coat  was  rough ;  all  the  hairs  seemed  to  stand  upright  Her  head 
hung  dpwn  and  her  ears  were  flabby  and  drooping.  Her  milk  was  entirely  suppressed,  her  nxine 
was  nearly  black,  her  bowels  were  loose,  and  the  stools  were  very  offensive  and  almost  putrid.    She 
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itftggered  in  her  gtut,  lay  down  and  g^ot  np  often,  was  very  thirtty,  and  died  towards  evening  on  the 
16th  of  September. 

On  the  morning  of  the  18tb,  John  Morel  fonnd  his  third  cow  dead  in  the  lot.  She  was  ohserred 
for  four  days  previonsly  to  be  falling  off  in  her  milk,  and  to  be  somewhat  drooping.  On  the  even- 
ing of  the  17th  he  gave  her  some  medicine,  and  the  next  morning  found  her  dead,  as  above  stated. 

On  the  2lBt,  an  oz  died  at  Hamptonsbnrgh,  which  belonged  to  Mr.  Hodge,  and  which  had  been 
employed  in  haaling  away  the  carcasses  of  the  firsfc  and  third  cows  that  died  of  the  original  import- 
ation. He  had  also  got  into  the  orchard  in  which  the  first  cow  died,  and  remained  in  it  all  night. 
All  that  could  be  learned  of  his  symptoms  was,  that  after  death  his  rectum  was  protruded,  and  was 
very  red. 

Another  oz,  that  had  been  employed  in  hauling  away  dead  animals,  was  taken  sick,  and  re- 
mained ill  for  two  days.  He  then  began  to  recover,  and  in  about  ten  days  he  was  deemed  fit  for 
work  by  the  owner,  but  has  not  been  used  since. 

These  seven  deaths  seemed  to  excite  no  alarm  among  the  inhabitante.  The  weather  was  exceed- 
ingly hot,  and  most  of  the  deaths  were  popularly  attributed  to  milk  fever. 

John  Morel  had  the  second  cow  opened,  and  he  says  the  lungs  were  out  of  order.  The  ox  was 
supposed  to  have  died  in  consequence  of  being  choked  by  an  apple  from  the  orchard  where  he  was 
pastnred. 

These  facte,  or  rather  the  rumor  of  them,  reached  the  commissioners  about  the  firsfc  of  October, 
when  D.  Montfort,  of  Newburgh,  was  appointed  an  assistent  commissioner  for  the  county  of  Orange. 
He  visited  the  localities  which  had  been  the  seat  of  the  disease,  but  found  no  evidence  sufficient  to 
show  that  it  was  the  Texas  fever. 

Later  rumors  began  to  circulate  that  it  was  the  Texas  fever ;  whereupon  Mr.  Gould,  the  com- 
missioner residing  in  the  eastern  district,  accompanied  by  assistant  commissioners  Morris  and 
Montfort,  went  to  the  localities,  and,  by  carefully  questioning  all  the  parties,  there  appeared  to  be 
the  strongest  probability  that  these  cattle  had  all  died  of  the  true  Texas  fever.  As  no  cattle  had 
died  or  been  sick  for  four  weeks  previously,  it  was  confidently  believed  that  the  disease  had  spent 
ite  force,  and  that  no  more  danger  was  to  be  apprehended.  The  parties  werei,  however,  strictly  en- 
joined to  give  the  earliest  possible  notice  to  Dr.  Montfort,  should  any  further  appearance  of  the 
disease  be  manifested. 

On  Saturday,  the  24th  of  October,  John  M.  Morel,  of  Hamptonsburgh,  residing  on  what  is  lo- 
cally known  as  the  "Purgatory  Farm,"  found  two  of  his  heifers  dead  in  the  pasture  lot.  They  bad 
been  running  for  some  time  on  Mr.  Church's  pasture,  in  which  the  third  cow  of  the  original  import- 
ation, and  the  ox  that  died,  had  run.  On  Sunday,  the  18th  of  October,  Mr.  Morrel  brought  them 
to  a  small  pasture,  where  he  observed  them  closely  until  Tuesday,  the  20th,  when  he  turned  them  on 
to  a  lot  on  his  own  farm.  From  this  lot,  they  had  ready  access  to  Mr.  Church's  lot,  and  to  which 
they  went  almost  immediately,  and  remained  there.  The  last  time  that  Mr.  Morrel  saw  them  was 
on  Friday,  the  23d,  when  they  were  feeding  on  the  hill-side,  apparently  well.  He  found  them  dead 
between  one  and  two  o'clock  on  Saturday.  Dr.  Montfort  was  immediately  notified,  and  accompa- 
nied by  Dr.  Morris,  assbtant  commissioner  for  New  York,  who  had  great  experience  in  the  disease, 
and  who  carefully  examined  these.  They  pronounced  the  post  mortem  appearance  precisely  those 
of  the  Texas  fever. 

Dr.  Morris  carried  specimens  of  the  blood,  bile  and  tissues  of  the  diseased  animals  to  New  York, 
where  Dr.  Stiles  gave  them  a  careful  microscopic  examination,  but  failed  to  find  the  characteristic 
cryptogam  in  the  blood  or  bile,  or  yellow  circle  in  the  centre  of  the  lobules  of  the  liver.  After  the 
examination,  the  bodies  were  carefully  burned,  under  the  direction  of  the  assistent  commissioner. 

On  the  morning  of  the  26th,  Mr.  Gould  arrived  in  Goshen,  and  remained  there  until  noon  of  the 
following  day.  He  visited  all  the  localities  where  disease  had  manifested  iteelf,  and  quarantined 
the  cattle  that  had  been  exposed  to  the  diseased  animals.  He  also  published  a  set  of  plain  direc- 
tions to  farmers  to  aid  them  in  preventing  the  spread  of  the  disease,  and  to  treat  it  when  it  appear- 
ed, which  was  published  in  the  county  papers. 

The  next  case  occurred  on  the  farm  of  John  Morel,  at  Hamptonsburgh,  on  Monday  the  2dth  of 
October.  Mr.  Morel  says  that  at  first  he  would  have  hardly  noticed  anything  wrong,  if  his  fears 
had  not  been  excited  by  previous  deaths  in  his  herd.  As  the  day  wore  on  the  symptoms  were  ag- 
gravated ;  the  back  was  arched,  and  ineffectual  efforte  were  made  to  evacuate  the  rectum.  She  was 
very  restless ;  walking  a  few  steps  and  then  stopping.  At  night  she  gave  a  fair  quantity  of  milk. 
On  Tuesday  morning  she  was  in  an  apparently  dying  condition,  and  at  half -past  seven  o'clock  in 
the  morning  she  was  dead. 

At  half-past  three  o'clock.  Dr.  Montfort  arrived  at  the  farm  and  made  a  post  mortem  examina- 
tion, of  which  he  makes  the  following  report : 
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"  Flesh  very  dark ;  fat  of  a  reddish-yellow  color  j  Inngs  perfectly  healthy ;  heart  healthy ; 
spleen  enlarged  to  three  times  its  natural  site,  and  filled  with  blood;  lirer  slightly  enlarged,  and 
fatty  ;  kidneys  healthy  ;  fourth  stomach  at  pyloric  extremity  reddened  and  inflamed  with  nlcers  ; 
mucous  membrane  peeling  off  readily ;  bladder  entirely  empty  and  contracted— feeling  almost  like 
a  ball ;  rectum  very  much  inflamed ;  mucous  membrane  softened." 

The  animal  having  been  confined  in  a  stable,  Dr.  Montfort  ordered  it  to  be  thoroughly  disin- 
fected with  the  Henny  carbolic  oil,  and  all  cattle  to  be  excluded.  The  remainder  of  the  herd  were 
confined  to  one  pasture. 

This  completes  the  history,  and  I  think  you  will  agree  with  me  that  it  shows  most  satisfactorily 
that  the  genuine  Texas  fever  may  be  transmitted  from  one  native  animal  to  another.  It  is  true  that 
this  is  an  unfrequent  occurrence,  but  having  happened  once,  it  may  occur  again  under  special  coS' 
ditions  calculated  to  promote  it,  and  we  ought,  therefore,  to  keep  that  possibility  clearly  in  our 
minds  while  determining  the  draft  of  the  legislative  provisions  intended  to  prevent  its  spread. 

I  come,  now,  to  this  question :  What  is  the  real  essence  of  this  disease  ?  Why  is  it  that  a  cer- 
tain plant  causes  the  destruction  of  the  animal  ?  Now,  gentlemen,  hitherto  I  have  been  on  impreg- 
nable ground.  It  is  possible  that,  regarding  what  I  am  about  to  state,  there  may  be  differences  of 
opinion. 

Tou  are  all  aware,  gentlemen,  that  the  term  mycelia,  when  speaking  of  cryptogamous  plants, 
has  the  same  meaning  as  the  word  roots,  when  applied  to  other  species  of  plants.  When  we  speak 
of  mycelia,  we  speak  of  roots.  In  examining  these  objects  under  the  microscope,  we  have  never 
yet  seen  any  mycelia ;  but  I  have  no  doubt,  and  I  think  none  of  us  can  doubt,  but  that  mycelia  ex- 
ists in  these,  for  the  reason  that  all  other  cryptogamous  plants  do  have  mycelia. 

Again,  in  examining  blood  discs  at  various  timn,  Dr.  Stiles  has  found  that  they  were  perfo- 
rated with  minute  holes,  as  though  they  had  been  worm-eaten,  and  that,  when  thus  worm-eaten, 
they  always  diminish  in  bulk  and  size.  As  Dr.  Morris  will  show  you,  when  exhibiting  the  micros- 
copic appearances,  these  objects  appear  like  minute  dust,  like  the  prick  of  a  pin.  You  will  see  that, 
as  this  microscope  magnifies  five  hundred  times,  it  follows  that  these  must  be  the  size  of  the  five- 
hundredth  part  of  the  prick  of  a  pin.  As  I  said  before,  these  minute  drops,  after  a  little  time,  en- 
large and  present  an  ear-shaped  appearance ;  after  which,  enlarging  still  further,  two  nuclei  are 
discovered.  Now,  gentlemen,  it  is  perfectly  obvious  that  nothing  can  gain  in  bulk  by  the  creation 
of  its  own  matter,  and  if  a  growing  body  does  increase  in  size,  it  is  perfectly  plain,  and  beyond  the 
shadow  of  a  doubt,  that  this  increase  must  be  gained  from  some  source  exterior  to  itself.  My  own 
opinion  is  (and  I  only  give  it  as  an  opinion,  though  it  seems  to  me  that  no  one  can  arrive  at  any 
other  conclusion),  that  these  mycelia  penetrate  into  the  blood  discs,  which  are  the  very  life  of  the 
animal,  suck  out  its  substance,  and  appropriate  it  to  their  own  growth.  In  other  words,  that  the 
growth  of  these  plants  is  at  the  expense  of  the  blood  discs  themselves. 

There  may  be  an  additional  cause.  We  are  perfectly  familiar  with  the  action  of  yeast  in  solu- 
tions of  sugar ;  and  we  know,  equally  well,  that  yeast  is  simply  an  aggregation  in  fluid  of  these 
minute  cryptogamous  plants.  These  yeast  plants  grow  by  feeding  in  the  sug^,  appropriating  the 
substance  of  the  sugar  to  themselves  ;  then,  when  they  have  obtained  all  that  they  need  for  their 
own  transformation,  they  excrete  the  substance  known  as  alcohol. 

Now,  it  may  be  possible  that  this  plant,  after  feeding  in  the  blood  discs,  may  not  require  all 
the  substances  contained  therein,  and  may,  like  the  yeast  plant,  excrete  some  poisonous  matter 
which  may  operate  as  a  specific  poison  of  the  blood.  In  addition  to  the  absorption  of  its  nutritive 
properties,  you  may  take  either,  or  both,  of  these  conjectures  as  an  explanation,  and  one  or  the 
other,  or  both,  account,  it  seems  to  me,  most  satisfactorily,  for  the  fact  that  the  growth  of  these 
cryptogams  in  the  blood  is  the  cause  of  this  dreadful  phenomenon. 

I  move  my  arm,  and  some  minute  part  of  the  muscles  is  destroyed.  In  order  to  maintain  my 
health  a  provision  is  made,  whereby  the  wasted  part  is  carried  off  through  the  circulation,  by  which 
the  blood  is  purified,  passing  through  the  he%rt  and  lungs  and  is  finally  carried  away.  At  the  same 
time,  in  a  healthy  condition  of  the  body,  when  a  particle  of  disused  matter  is  carried  off  by  the 
current  of  the  blood,  the  arterial  blood  darts  in  and  a  fresh  particle  replaces  that  which  was  de- 
stroyed ;  so  it  is  in  the  hair,  the  eye  and  every  other  tissue  of  the  body.  The  integrity  of  health, 
therefore,  depends  on  the  existence  of  pure  blood  in  the  body,  and  on  the  power  of  that  blood  to 
reproduce  the  wasted  tissues  of  the  system.  When,  therefore,  a  diseased  animal  moves,  there  is  no 
Arop  of  pure  blood,  whereby  the  vacancy  may  be  filled ;  and  when  the  effete  and  wasted  portions 
are  carried  off,  there  is  nothing  to  replace  it ;  consequently  the  animal  dies  from  waste  and  inani- 
tion. This  disease  has  its  foundation  in  the  destruction  of  the  blood,  causing  that  decay  in  every 
portion  of  the  body  which  I  have  described.  It  produces  that  fatty  disintegration  of  the  liver,  the 
breaking  down  of  the  spleen  and  all  the  phenomena  which  I  have  described. 
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The  next  qnestioii  that  may  be  of  interest  is  this— how  is  this  disease  commnnicated  ?  How  is 
it  these  pores  pass  from  the  sick  animal  to  the  healthy  animal  and  there  take  root  and  grow  ?  There 
are  yarions  ways.  I  will  not  repeat  what  I  haye  said  to  you  regarding  these  spores^  for  I  know  you 
all  understand  what  I  haye  been  saying.  These  spores  are  thrown  out  in  the  dung,  urine,  or  any 
other  excretion,  and  by  and  by  we  find  them  in  every  part  of  the  body.  Not  merely  the  blood,  but 
the  bile,  the  urine,  and  all  the  tissues  of  the  body,  are  found  to  be  overflowing  with  them,  each 
little  plant  striving  to  gain  some  nutriment  from  some  important  org^an  of  the  body-  Again,  these 
■pores  find  a  genial  home  within  the  sheaths  of  a  great  variety  of  grasses.  They  take  root  there 
and  completely  over  run  them,  so  that  a  large  area  may  become  absolutely  poisoned  by  the  growth 
of  these  minute  spores.  When  the  cattle  crop  this  grass,  it  is  very  easy  to  see  how,  entering  into 
the  stomach,  these  minute  objects  may  be  introduced  into  the  circulating  current  of  the  blood,  and 
thus  become  infused  through  the  whole  body. 

We  have  tried  this  thing  artificially.  A  great  number  of  subjects  have  been  fed  upon  small 
pieces  of  the  diseased  liver,  spleen,  etc.  "Some  animals  have  been  affected  one  way  and  some  an- 
other. We  have  not  gone  through  these  experiments  as  thoroughly  as  we  desired  or  intended  to 
do.  Thus  far,  we  have  only  been  able  to  reproduce  the  Spanish  cattle  fever  in  rabbits,  but  that  we 
can  do,  with  absolute  certainty.  After  feeding  for  a  few  days  on  these  spores,  the  rabbit  has  all 
the  symptoms  of  the  real  cattle  fever,  and  ^n  dissection,  the  bile,  blood  and  urine  are  found  per* 
fectly  loaded  with  these  spores.  It  seems  to  me  that  we  have  thus  demonstrated  the  real  founda- 
tion of  this  disease,  but  as  this  subject  will  be  much  more  fully  entered  into  by  Dr.  Morris,  I  will 
not  go  into  details. 

The  question  is  sometimes  asked  why  it  is  that  Texas  cattle  will  sometimes  give  the  disease, 
and  at  other  times  will  not.  All  of  you,  undoubtedly,  have  come  prepared  to  detail  to  us  most 
marvelous  instances  of  this  kind,  for  I  have  heard  of  such,  all  through  the  country,  and  from  all 
classes  interested  in  the  subject.  Take,  for  instance,  the  case  of  Mrs.  Duke^  of  Kentucky.  One 
hundred  Texas  steer»  were  brought  to  her  for  pasture,  and  were  pastured  for  three  or  four  weeks, 
after  which  they  were  sold  to  a  neighbor.  She  then  turned  in  four  hundred  head  of  her  own  cattle, 
every  one  of  which,  after  gracing  upon  these  grounds,  died.  But  Mr.  Duncan,  who  purchased  the 
cattle,  put  them  on  his  own  fields,  with  his  own  animals,  and  not  a  single  one  was  af&icted  with  the 
disease. 

The  explanation  of  this  is  very  satisfactory  to  me.  I  can  very  well  understand  how  the  fresh, 
green  pastures,  and  the  cool,  flowing  waters  of  Kentucky,  washed  out  all  these  spores  from  the 
animals,  and,  having  thus  become  pumped,  they  were  incapable  afterwards  of  transmitting  the 
disease. 

You  will  recollect  that  in  describing  these  cryptogamia,  I  have  spoken  of  them  as  in  various 
stages  and  conditions  of  development,  but  the  spores  must  be  in  a  given  condition  before  they  will 
develop  into  the  large  plants  I  have  described.  So,  with  Texas  cattle ;  they  may  be  full  of  these 
spores,  which,  however,  may  not  be  in  a  condition  to  develop  themselves,  and  then  their  excre- 
ment has  no  hurtful  quality,  and  our  native  cattle  may  pass  over  after  the  Texas  cattle  without 
any  sort  of  dangler.  It  is  only  Texas  cattle  who  have  the  spores  in  their  own  bodies  in  such  a 
stage  that  they  may  be  developed  in  any  other  animals  that  are  capable  of  communicating  the  dis- 
ease. 

Why  is  it  so  rarely  the  case  that  native  cattle  commucicate  the  disorder?  It  is  because  the 
native  cattle  do  not,  in  ordinary  cases,  develop  these  spores  at  the  point  where  they  are  susceptible 
of  propagation.  That  is  the  plain  and  obvious  reason  why  these  discrepancies  exist,  and  why  is 
it  that  sometimes  Texas  cattle  will  surely  communicate  the  disease  wherever  they  go,  while  at  other 
times  there  is  no  danger  whatever.  I  pass  over  these  matters  with  fte  much  brevity  as  I  can,  and  I 
shall  be  very  happy  at  some  future  time  to  explain  the  matter  which  gentlemen  may  desire,  and  in 
regard  to  which  I  may  have  omitted  some  point. 

I  now  come  to  the  most  important  inquiry  of  all,  as  to  whether  there  is  no  mode  of  arresting 
contagion  from  Texas  cattle ;  and,  I  am  more  than  happy,  gentlemen,  that  it  is  in  my  power  to 
state,  with  a  great  amount  of  confidence,  that  we  have  such  an  agent.  I  have  here  before  me  speci- 
mens of  carbolic  acid,  in  various  preparations,  some  containing  forty  per  cent.,  ninety  per  cent., 
and  here,  in  the  third  bottle,  the  heavy  oil  containing  about  fifteen  per  cent.  It  is  to  this  remt^dy 
that  I  wish  to  call  the  attention  especiaUy  of  the  farmers  of  the  west,  for  I  do  believe  that  they 
have  in  it  a  real  and  true  friend. 

It  is  wonderful  what  the  influence  of  this  carbolic  acid  is ;  and  I  don't  know  that  I  can  better 
illustrate  its  wonderful  power  than  to  tell  you  the  efi'ect  it  produced  at  the  bone-boiling  dock  in  the 
city  of  New  York.    The  most  of  you  must  know  the  intolerable  stench  generally  issaing  from  such 

a  place.    I  have  seen  there  twenty  horses  brought  in  at  once,  in  various  stages  of  pu|refaction 
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reeking  with  nnl^earable  odors.  I  have  sprinkled  lightly  over  them  this  add,  and  the  whole  of  this 
disgpisting  efflaria  was  gone  at  once.  Put  those  putrefied  and  cormpt  bodies— horses,  pigs  and 
hogs— into  the  boiling-tank,  and  there  is  not  the  least  odor  therefrom.  The  fat  is  all  tried  out,  and 
there  is  no  more  scent  of  that  corruption  than  there  is  scent  of  corruption  in  this  assembly  to-day. 
Take  one  of  those  stinking  livers  out  of  the  furnace  in  which  it  has  been  tried  out,  break  it  opea, 
and  hold  it  directly  under  your  nose,  and  you  will  pronounce  it  perfectly  sweet. 

Gentlemen  may  smile,  but  it  is  a  positive  fact ;  and  if  you  will  only  try  it,  you  will  find  my 
statement  verified. 

If  I  am  correct,  gentlemen,  as  far  as  I  have  gone,  and  if  I  have  succeeded  in  satisfying  yoa 
with  regard  to  the  true  nature  of  the  disease,  it  follows  that  if  we  can  destroy  these  spores,  which 
I  have  shown  to  be  the  true  cause  of  the  disease,  as  I  believe,  we  blot  out  the  cattle  fever.  And  I 
here  state,  gentleman,  that  xsarbolic  acid  will  destroy  these  spores.  If  you  can  only  moisten  them 
with  this  acid  daily,  you  will  render  them  utterly  incapable  of  propagating  themselves.  The  diffi- 
culty, of  course,  is,  that  you  cannot  thus  go  over  your  fields  and  pastures. 

The  expense  of  the  dead  oil  it  but  a  trifle,  for  it  is  8\Dld  in  the  city  of  New  York  at  eight  centi 
a  gallon. 

Gentlemen,  I  have  some  notes  here  with  regard  to  the  value  of  this  antiseptic,  and  as  I  belierv 
they  will  be  of  interest  to  you,  I  will,  with  your  permission,  read  them  : 

The  advantages  of  carbolic  acid  over  other  allied*substances  are,  that  it  destroys  the  causes  of 
the  disease,  while  the  others  are  mainly  concerned  with  its  accessories.  A  small  quantity  of  it  an- 
swers the  purpose.  It  is  cheap.  It  is  volatile,  and  therefore  attacks  the  minute  spores  that  are 
floating  in  the  atmosphere,  and  are  the  chief  disease-producing  agents. 

I  have  given  a  conjectural  theory  of  the  disease  when  speaking  of  its  essence,  but  it  is  by  no 
means  certain  that  it  is  the  true  one.  Yeast  is  the  ferment  with  which  we  are  most  perf^tly  ac- 
quainted. This  plant,  as  I  have  said,  feeds  upon  and  assimilates  the  sugar  contained  in  the  fluid, 
where  it  grows,  and  throws  out  alcohol  as  an  excrement.  There  may  possibly  be  a  similar  excre- 
ment from  this  plant,  which  is  believed  to  be  a  TUletia,  and  the  -morbific  virus  may  be  this  excre- 
ment. 

However  the  true  source  of  the  morbific  virus  may  be  subsequently  settled,  it  is  certain  that 
carbolic  acid  destroys  the  vitality^of  the  plant,  and  thus  arrests  the  propagation  of  the  disease.  It 
is  not  yet  fully  settled  that  it  has  the  power  to  arrest  the  ravages  of  the  disease  when  it  has  onoe 
obtained  lodgment  in  the  body  of  the  animal.  In  other  words,  it  is  not  known  to  have  the  power 
of  restoring  or  replacing  the  broken-down  blood  corpuscles,  or  of  rendering  the  specific  poison 
(if  there  be  any)  innocuous. 

The  following  experiments  by  Mr.  Crooks  throw  much  light  upon  the  action  of  carbolic  add 
on  vegetable  and  animal  tissues  : 

«1.  Some  meat  was  hung  up  in  air  till  the  odor  of  putrefaction  was  strong.  It  was  then  di- 
vided into  two  pieces.  One  was  soaked  for  half  an  hour  in  chloride  of  lime  solution,  and  was  then 
washed  and  hung  up  again ;  the  offensive  smell  had  entirely  gone.  The  other  piece  of  meat  was 
soaked m  a  solution  of  carbolic  acid,  containing  one  per  cent,  of  the  acid;  it  was  then  dried  and 
hung  up.  The  surface  of  tbe  meat  was  whitened ;  its  offensive  odor  was  not  removed,  though  it 
was  masked  by  the  carbolic  acid.  In  two  days'  time  the  bad  odor  had  quite  gone,  and  was  replaced 
by  a  pure  but  faint  smell  of  carbolic  add.  In  a  few  weeks'  time  the  two  pieces  were  examined  again. 
The  one  which  had  been  deodorised  by  chloride  of  lime  now  smelt  as  ofilsusively  as  it  did  at  first ; 
whilst  the  piece  treated  with  carbolic  acid  had  simply  dried  up,  and  had  no  offensive  odor  whatever. 
It  was  then  hung  up  for  another  month,  and  examined ;  no  change  had  taken  place. 

2.  A  piece  of  fresh  meat  was  soaked  in  one  per  cent,  aqueous  solution  of  carbolic  acid,  for 
one  hour.  It  was  then  wrapped  in  paper,  and  hung  up  in  a  sitting  room  in  which  there  was  a  fire 
almost  daily.  At  tbe  end  of  ten  weeks  it  was  examined.  It  had  dried  up  to  about  one-fourth  of 
its  original  size,  but  k>oked  and  smelled  perfectly  good  and  fresh — a  very  faint  odor  of  carbolic 
acid  being  all  that  was  perceptible.  It  was  soaked  for  twenty-four  hours  in  water,  and  then  stewed, 
with  appropriate  condiments,  and  eaten.  It  was  perfectly  sweet,  and  scarcely  distinguishable 
from  fresh  meat,  except  by  possessing  a  very  faint  flavor  of  carbolic  add,  not  strong  enough  to  be 
unpleasant. 

3.  Cheese-mites  were  immersed  in  water,  where  they  lived  several  hours.  A  few  drops  of 
a  solution  of  carbolic  acid,  containing  one  per  cent.,  added  to  the  liquid,  killed  them  instantly. 

4.  An  aqueous  solution  of  carbolic  acid  was  added  to  water  in  which  a  small  fish  was  swim- 
ming.   It  proved  fatal  in  a  few  minutes. 

5.  A  very  minute  quantity  of  a  weak  solution  of  carbolic  add  was  added,  under  the  ipicroe- 
eope,  to  water  containing  various  infusoria,  such  as  bacteria  vibrios,  spirilla,  amcebsea,  monads^ 
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•ngleiUBa,  pacunecis,  rotifera  and  rortec^llna.    The  acid  proyed  instantlj  fatal,  arresting  the 
BUOTemente  of  the  animalcales  at  once. 

These  animalcules  are  the  almost  inyariable  accompaniments  of  pntrefactiTe  fermentation. 
The  above  experiment  has  been  tried  with  putrid  blood,  sonr  paste  and  decayed  cheese,  and  in  every 
instance  the  destruction  of  vitality  and  the  arrest  of  putrefaction  have  been  simultaneous. 

6.  Caterpillars,  beetles,  crickets,  fleas,  moths  and  gnats  were  covered  with  a  glass,  the  inside 
of  which  was  smeared  with  carbolic  acid.  The  vapor  proved  quickly  fatal.  Dr.  Elisha  Harris 
confirms  the  deadly  eflfoct  of  carbolic  acid  on  the  common  house  fly.  Dr.  Lemaire  and  other  ob* 
Btrvers  testify  to  the  effect  of  it  upon  ants  and  their  egg^,  lice,  bng^,  ticks,  acari,  musquitoes, 
aphides,  butterflies,  earwigs,  wood-lice,  cock-chaffers,  centipedes,  and  other  insects  of  this  site. 

These  examples  show  with  sufficient  clearness  that  carbolic  acid  has  a  very  remarkably  destruc- 
tire  effect  upon  the  minuter  forms  of  vegetable  and  animal  life,  and  that  it  may  be  fully  depended 
OB  to  destroy  all  the  fungi  which  are  the  causes  of  putrefaction. 

There  is  a  strong  analogy  between  the  European  disease  known  as  the  rinderpest  and  the  Texas 
ealtle  fever  :  both  of  them  seem  to  be  caused  or  at  least  associated  with  a  growth  of  minute  fungi 
in  the  blood  and  in  the  bile.  Whatever  influence  therefore  is  proved  to  be  exercised  by  carbolic  acid 
over  one  disease,  may  be  fairly  inferred  respecting  the  other.  It  is  therefore  instructive  to  know 
that  in  a  shed  very  greatly  infected  with  the  rinderpest,  the  air  was  drawn  through  glass  tubes  con- 
taining trif  ts  of  cotton  wool,  in  the  expectation  that  some  of  the  virus  cells,  supposed  to  be  floating 
about  in  the  atmosphere,  would  be  arrested  by  the  wool.  The  suction  was  continued  for  ten 
minutes.  One  piece  of  the  infected  was  then  exposed  for  half  an  hour  to  the  vapor  of  carbolic 
add.  Two  apparently  healthy  calves  were  selected,  and  an  incision  being  made  beneath  the  skin, 
these  pieces  of  wool  were  respectively  inserted  in  each.  The  animal  thus  inoculated  with  the  in- 
fected wool,  which  had  been  exposed  to  carbolic  add,  remained  perfectly  well,  but  the  other  animal 
took  the  disease,  and  died  in  a  few  days.  It  is  possible  that  the  calf  that  died  might  have  con- 
tracted the  disease  before  the  inoculation  was  made.  We  admit  that  the  proof  of  the  protective 
power  of  this  acid,  in  this  particular  case,  is  not  as  strong  as  it  might  be,  but  as  it  is  the  only  case 
of  inoculation  that  has  come  to  our  knowledge,  we  give  it  for  what  it  is  worth. 

The  influence  of  carbolic  acid  in  protecting  cattle  against  the  ravages  of  rinderpest,  were  very 
dedded.  Ko  cattle,  thoroughly  and  persistently  protected  by  it,  ever  had  the  disease.  As  an  ex- 
ample of  a  great  number  of  cases,  we  give  the  following  statement  of  Mr.  Crooks,  respecting  the 
farm  of  Mr.  Spence,  at  Smedley,  near  Manchester : 

"  I  arrived  here  in  December  last,  and  instructed  the  attendants  in  the  management  of  the 
disinfectant  plan  with  carbolic  add  and  sulphur.  It  has  been  regularly  carried  out  ever  since.  In 
January  last  the  disesse  first  appeared  in  the  immediate  neighborhood,  and  carried  off  about  a 
dosen  cattle  from  a  farm,  the  sheds  of  which  were  not  more  than  600  yards  from  Mr.  Spence's 
cows.  A  short  time  after,  thirty  beasts,  760  yards  off  on  another  side,  were  attacked,  and  the  whole 
were  swept  off  in  rapid  succession.  A  month  ago  the  disease  appeared  among^  twenty-two  in  an- 
other direction,  not  more  than  fifty  yards  off,  and  the  whole  of  these  also  died.  Through  all  these 
cases  occurring  around  him,  the  cattle  of  Mr.  Spence,  protected  by  carbolic  add,  escaped  the 
contagion." 

A  still  more  remarkable  example  of  the  protective  power  of  carbolic  add  is  g^ven  by  the  his- 
tory of  its  action  on  the  cattle  of  Mr.  Lowe,  Smethweck  Hall,  Brereton,  Cheshire,  England : 

"This  farm  is  in  the  centre  of  one  of  the  most  affected  localities  in  England.  The  stock  con- 
sists of  seventy-three  animals ;  forty-five  milch  cows,  kept  in  houses  which  have  been  regularly 
disinfected  since  December  last;  and  fifteen  two  year  old  heifers,  and  thirteen  yearling  calves,  kept 
in  fields  and  open  sheds.  To  these  latter  no  disinfectant  whatever  has  been  used,  owing  to  the  im^v 
possibility  of  applying  it  satisfactorily  to  animals  in  open  air. 

The  disease  prevailed  very  severely  all  round,  but  no  case  occurred  at  Mr.  Lowe's  farm  uiti) 
February,  when  one  of  the  forty-five  milch  cows  showed  signs  of  illness.  Immediate  investigatk>& , 
was  made,  and  it  was  found  that  one  of  the  cow-men  on  the  previous  day  had  attended  a  post- 
mortem examination  of  some  diseased  beasts,  and  having  come  directly  to  Mr.  Lowe's  house,  altor- 
wards  had  milked  some  of  the  cows.  The  man  was,  of  course,  discharged  instantly.  Tha  suc- 
ceeding day,  February  20,  the  first  cow  that  the  man  had  milked,  on  the  day  of  the  post  mortem, 
refused  her  food,  and  all  the  symptoms  of  the  plague  rapidly  appeared.  Two  others  in  the  same 
house  were  afterwards  attacked,  one  of  which  recovered  almost  immediately  and  one  was  killed  as 
a  matter  of  precaution.  A  fourth  case  then  occurred  in  another  shed.  On  inquiry,  I  found  that 
tiie  first,  third  and  fourth  cows  were  those  which  had  been  milked  by  the  discharged  man.  The 
second  case,  occurring  in  the  same  shed  with  the  first  and  third,  was  evidently  either  developed 
froBn  them,  or  was  a  caae  of  infection  brought  from  the  calves  mentioned  below.    These  lour  gm«i 
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are  all  that  hare  occurred  amongst  the  forty-fiTB  milch  cowi  in  the  disinfected  sheds.  Up  to  the 
present  date  (April  25, 1866)  the  rest  are  perfectly  well.  Their  health  indeed  seems  to  be  improred 
by  the  carbolic  acid.  The  cows  are  very  fond  of  it,  and  lick  it  from  the  wood-work  or  walls  when- 
ever they  have  an  opportunity. 

Previous  to  his  discharge,  and  on  the  morning  of  that  day,  the  same  man  was  employed  in  pre- 
paring food  for  and  feeding  the  unprotected  fifteen  heifers  and  thirteen  calves.  A  few  days  after 
the  disease  developed  itself  among  them,  and  in  a  fortnight  they  were  all  dead. 

A  crucial  experiment  has  therefore  been  tried  at  this  farm  on  the  grandest  scale.  It  was  in- 
deed supplied  by  accident,  but  it  is  none  the  less  satisfactory  and  decisive.  Although  it  far  sur- 
passes in  magnitude  any  trial  which  an  experimentalist  dare  institute,  it  fulfills  every  condition 
which  could  be  demanded  by  the  most  rigid  investigation.  A  farm  is  chosen  in  the  very  hot-bed  of 
cattle  plague.  The  cattle  on  it  are  divided  into  two  lots,  forty-five  being  placed  in  disinfected 
houses,  and  twenty-eight  in  undisinfected  open  sheds.  The  disease  is  brought  into  each  lot  on  the 
same  day,  by  direct  inoculation  of  the  virus.  Of  the  disinfected  animals  only  those  actually  ino- 
culated fall  a  prey,  while  of  those  which  are  not  protected  by  disinfection  the  whole  are  rapidly 
swept  off.  It  is  scarcely  possible  to  say  anything  which  will  add  to  the  satisfactory  nature  of  tiiese 
results ;  but  I  may  mention  that  of  the  ten  farms  immediately  surrounding  Mr.  Lowe's,  seven  have 
lost  the  whole  of  their  stock  (amounting  to  215),  whilst  on  the  remaining  three  the  plague  is  gra- 
dually spreading  through  the  herds. 

Accident  has  carried  this  grand  experiment  a  step  further,  with  most  striking  results.  A  few 
weeks  ago  the  remainder  of  Mr.  Lowe's  forty-five  disinfected  animals  were  turned  out  to  grass,  and 
at  the  same  time  were  removed  from  the  protecting  influence  of  carbolic  acid.  Within  a  few  days 
the  plague  attacked  and  killed  the  whole  of  them.  The  complete  proof  of  the  value  of  carbolic  dis-. 
infection,  which  has  been  afforded  at  this  farm,  is  cheaply  purchased  at  the  loss  of  all  Mr.  Lowe's 
stock," 

In  this  connection,  I  will  state  that  the  earliest  herds  affected^  arriving  in  New  York,  were 
those  sent  forward  by  Mr.  Alexander  from  Homer,  in  this  State,  Mtuiy  of  the  animals  were  killed, 
and  the  few  that  Mr.  Alexander  had  sold,  he  purchased  back  the  moment  he  was  acquainted  with 
their  sickness.  Six  of  these  animals  were  left  in  Jersey  for  an  experiment.  Though  very  much 
diseased,  the  experiment  was  tried  of  feeding  them  this  carbolic  acid,  together  with  glycerine  and 
soda,  diflbsed  through  water  so  that  it  tasted  very  perceptibly.  Garefnl  chemical  experiments  were 
made  each  day  after  their  being  fed  on  carbolic  acid.  After  the  fifth  day  it  was  found  that  the  fi- 
brine  of  the  blood  was  being  renewed,  and  with  each  successive  day  that  the  treatment  was  continued 
the  fibrine  increased  until  nearly  the  normal  amount  was  restored,  the  animals  becoming  perfectly 
well.  I  do  not  say  that  this  is  a  cure,  but  I  do  think  that  instance  illustrates  very  clearly  the 
power  of  carbolic  acid  in  arresting  the  disease.  At  all  events,  if  it  is  not  considered,  as  I  do  not 
consider  it  conclusive  in  the  matter,  it  is  well  worth  the  while  of  every  western  farmer  to  supply 
himself  with  a  barrel  of  this  acid,  which  does  not  cost  a  great  deal,  and  try  the  experiment  him- 
self. I  find  that  I  am  getting  exceedingly  tedious,  but  I  wish  to  say  this  in  regard  to  the  influence 
of  this  acid  upon  the  rinderpest — that  where  cattle  were  surrounded  on  every  hand  by  that  disease, 
the  hanging  up  of  rags  which  had  been  soaked  in  this  acid,  through  the  stables  where  they  were, 
entirely  protected  them.  I  do  not  think  and  do  not  believe  it  possible  that  cattle  sick  with  the 
Texas  fever,  could  under  any  circumstances,  communicate  it  to  others,  where  the  odor  of  carbolic 
acid  is  constantly  diffused.  At  all  events,  we  may  state,  as  matter  of  fact  and  not  as  an  opinion, 
that  no  animal  has  ever  died  where  it  has  been  faithfully  used.  It  is  also  a  very  efficient  remedy. in 
many  diseases  and  a  specific  for  some.  It  is  the  best  remedy  for  foot-rot  in  sheep  that  has  ever 
been  discovered.  This,  of  itself,  ought  to  be  a  sufficient  inducement  to  you  all  to  keep  it  con- 
stantly on  hand.  It  is  also  the  best  remedy  for  ticks  and  scabs  ever  known,  and  especially  with 
regard  to  these  ticks  I  will  say,  since  there  has  been  so  much  talk  of  them  in  connection  with  the 
Texas  fever,  that  they  are  killed  as  by  a  shock  of  electricity  simply  by  rubbing  lightly  over  them 
this  same  acid.  It  is  one  of  the  best  of  remedies  for  plearo-pneumonia.  It  is  also  almost  a  spe- 
cific for  glanders  in  horses — the  worst  cases  have  been  cured  by  it.  For  foul  ulcers  it  is  one  of  the 
most  reliable  of  all  remedies.  If  you  desire  to  destroy  the  unpleasant  odors  around  your  slaugh- 
ter houses  or  privies,  a  very  small  amount  of  this  carbolic  acid  will  do  it  effectually,  and  that,  too, 
for  a  month.  Dr.  Snow,  one  of  the  secretaries  of  this  convention,  who  is  the  health  officer  of  the 
city  of  Providence,  has  used  it  to  a  great  extent  in  the  disinfecting  of  drains,  and  he  will  add  his 
testimony  to  mine. 

In  addition  to  this,  it  is  a  sovereign  remedy  for  the  whooping-cough,  entirely  removing  those 
terribly  paroxysms  which  are  so  much  dreaded. 

Now,  in  regard  to  the  periods  of  incubation.    I  have  obtained  the  following  data : 
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ItxM  catUe  were  reoeiyed  on  the  Broadland's  eetate  on  the  31st  of  Hay,  and  no  disease  oc- 
curred among  the  native  cattle  until  July  26th,  a  period  of  flfty-siz  days. 

Col.  Salli van's  cattle  via  Red  river  were  received  Jane  2d«  and  the  disease  did  not  make  its  ap- 
pearance until  Aug.  2— sixty  days. 

Mr.  Gregory  put  Texas  steers  into  a  pasture  with  fourteen  native  steers  on  the  20th  of  June* 
The  first  of  fourteen  died  on  the  10th  of  August — ^fifty-one  days. 

Mr.  Gregory  put  forty  head  of  native  cattle  with  the  Texas  cattle,  on  the  29th  pf  July.  On  the 
16th  of  August  the  first  of  the  forty  died — seventeen  days. 

John  Morrel's  first  cow  was  exposed  on  the  29th  of  August;  died  on  the  13th  of  September- 
fifteen  days. 

J.  Morrers  second  cow,  exposed  on  the  29th  of  August;  died  on  the  15th  of  September— «eT- 
enteen  days. 

J.  Morrel's  third  cow,  exposed  on  the  29th  of  Ang^t;  died  September  18th — twenty  days. 

We  have  up  to  the  present  time  no  evidence  that  the  disease  manifests  itself  in  less  than  seven- 
teen days  or  more  than  sixty  days  after  being  exposed  to  the  infection.  Hence  cattle  that  have  been 
exposed  to  the  disease  should  remain  in  quarantine  for  a  period  of  at  least  sixty  days. 

Since  considerable  inquiry  has  been  made  in  relation  to  them,  and  I  have  been  requested  to  pre- 
sent them  to  the  convention,  I  will  now  read  our  instruction  to  farmers ;  they  are  follows : 

Ist.  When  the  disease  makes  its  appearance  in  any  neighborhood,  all  the  owners  of  neat  cat- 
tle should  make  a  point  of  examining  each  animal  every  morning.  The  chief  points  to  which  their 
-attention  should  be  directed,  are  the  following  : 

The  head ;  whether  it  hangs  down,  whether  the  eyes  are  dull  and  staring,  whether  the  ears  are 
drooping,  whether  the  horns  are  hot  or  cold. 

The  coat ;  whether  it  is  rough  or  smooth. 

The  urine ;  whether  it  is  a  dark  red  or  black. 

The  hind  leg^ ;  whether  the  gait  is  stagg^ering  and  whether  the  knees  seem  weak. 

The  dung ;  whether  it  is  natural  or  otherwise,  and  especially  whether  the  animal  arches  its 
back  and  makes  ineffectual  efforts  to  dung. 

See  if  there  is  any  drooling  of  frothy  matter  £rom  the  lipS. 

If  you  have  a  fever  thermometer,  insert  it  into  the  rectum  (bung),  let  it  remain  until  the  mer- 
cury ceases  to  rise,  then  note  the  temperature.  If  it  is  102o  Fahrenheit,  and  any  of  the  above  men- 
tioned symptoms  are  present,  you  have  good  reason  to  suspect  the  presence  of  the  Texas  cattle  fe- 
ver, and  the  probability  is  increased  by  every  additional  degpree  of  temperature. 

It  is  very  important  that  the  dates  be  carefully  observed  of  all  the  symptoms  connected  witii 
the  disease,  and  experience  has  shown  that  memory  is  very  untrustworthy ;  by  all  means,  thert- 
iore,  let  all  the  above  facts  be  clearly  written  down  as  soon  as  possible  after  the  observation  it 
made. 

Shut  all  suspected  cattle  in  a  lot  or  building  by  themselves,  so  that  no  other  cattle  can  have 
access  to  them  or  to  their  droppings. 

Send  word  as  soon  as  possible  to  the  nearest  assistant  commissioner,  of  the  suspected  ;  if  a 
telegraph  is  accessible  send  him  word  through  its  agency. 

2d.    Means  of  prevention. 

When  the  disease  is  present  in  any  neighborhood,  every  owner  of  cattle  should  be  provided  with 
a  barrel  of  heavy  coal  oil,  which  contains  from  eight  to  twelve  per  cent,  of  carbolic  acid,  and  a 
quart  of  liquid  carbolic  acid,  which  contains  ninety  per  cent,  of  the  acid ;  the  latter  is  mixa  ble  with 
water,  the  former  is  not. 

If  the  suspected  cattle  are  kept  in  a  building,  let  the  floor  be  sprinkled  with  the  heavy  oil,  and 
especially  let  it  be  sprinkled  on  their  droppings  as  fast  as  they  are  made.  The  wood  work  of  their 
stalls,  and  behind  their  stalls,  should  be  covered  with  this  substance,  spread  on  by  a  common 
whitewash  brush.  The  heavy  oil  may  be  sprinkled  on  the  floor  through  a  common  watering  pot. 
These  articles  are  furnished  by  the  Warren  chemical  manufacturing  company.  No.  4  Cedar  street^ 
New  York. 

If  the  suspected  cattle  be  herded  in  a  yard  or  small  pasture,  let  the  droppings  be  sprinkled 
daily  with  heavy  coal  oil. 

Remember  that  strict  isolation  is  the  chief  means  of  safety.  Let  no  strange  animal  come  upon 
the  place.  Let  no  suspected  animal  go  on  any  public  road  nor  have  access  to  running  water  to 
which  other  animals  go.  The  dung  and  urine  of  such  animals  are  the  chief  means  of  propagating 
the  contagion,  and  it  is  known  that  it  is  often  diffused  by  the  dung  which  adheres  to  the  shoes  of 
attendants.  A  box  containing  slacked  lime  or  ground  plaster  well  saturated  with  the  heavy  oil, 
should  be  kept  near  the  diseased  animals,  and  aU  persons,  when  leaving  the  vicinity  of  such  ani 
nuds,  should  carefully  rub  their  shoes  in  the  powder  in  the  box. 
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3d.  CurBtive  meant.— There  is  no  certain  core  for  the  difease  yet  dUoorered.  Some  animals 
get  well  without  any  medicine ;  others  seem  to  hsve  benefitted  bj  feeding  in  a  salt  marsh  and  os 
green  com. 

In  case  70a  bare  the  liqnid  carbolic  of  ninety-fire  per  cent,  which  will  mix  with  water,  drop 
enoagh  of  it  into  a  pail  of  water  to  give  a  slight  taste  of  it  to  the  water,  and  let  them  drink  of  it 
twice  a  day. 

If  yoa  hare  nothing  bat  the  heavy  oil,  mix  three  ounces  of  soda  with  it,  which  will  make  it 
mixable  Vith  water,  and  pnt  the  mixture  into  a  quart  of  water,  pour  enoagh  of  this  mixture  into  » 
pail  of  water,  and  let  them  luive  two  pails  full  a  day. 

Let  the  sick  animals  drink  freely  of  water,  as  they  are  generally  very  thirsty,  and  place  aalt 
where  they  can  lick  it  whenever  they  are  disposed  to  do  so. 

With  regard  to  food,  follow  the  advice  of  the  medical  practitioner. 

If  carbolic  acid  cannot  be  obtained,  dissolve  two  pounds  of  lulphate  of  iron  (green  copperas) 
in  a  gallon  of  water,  and  use  the  solution  as  directed  for  the  heavy  oil. 

Bary  them  in  a  grave  at  least  seven  feet  deep,  and  cover  the  carcass  with  a  barrel  full  of  qnidL 
lime,  ram  two  feet  of  earth  well  down  over  the  lime,  and  then  fill  in  the  remainder  of  the  earth. 

In  regard  to  the  burial  of  dead  animals,  you  will  permit  me  to  say  that  one  of  the  prolific 
causes  of  the  spread  of  this  disease  has  been  the  careless  burial  of  animals  that  have  died  of  it.  By 
all  means,  if  you  value  your  herds,  bury  the  dead  anim&ls  carefully,  and  if  you  can  throw  a  barrel 
of  lime  over  them,  all  the  better. 

Now,  gentlemen,  the  question  is :  What  shall  be  done  with  the  Texas  cattle  ?  Shall  we^  by 
law,  utterly  prevent  their  coming  here ;  inflicting  heavy  pains  and  penalties  upon  those  who  import 
them  ?  Is  there  any  peried  of  the  year  when  they  are  not  harmful,  during  which  they  may  be  per- 
mitted to  come  in,  while  we  exclude  them  at  other  seasons  ? 

With  regard  to  all  this,  I  am  unable  to  say  anything,  because  that  is  a  matter  in  relation  to 
which  we  have  come  here  to  be  enlightened  by  you  of  the  west.  But  one  thing  you  must  bear  in 
mind,  that  is,  this  thing  must  not  be  tampered  with.  If  it  shall  be  proved  that,  by  the  introduction 
of  Texas  cattle,  these  broad  and  beautiful  and  fertile  prairies  are  to  be  filled  with  these  spores, 
that  abound  in  the  glasses  of  Texas,  recollect  that  you  are  to  give  up  cattle  altogether ;  that  yon 
cannot  raise  them  at  all.  You  must  settle  that  question  definitely  and  honestly,  looking  it  squarely 
in  the  face.  If  there  is  no  time  when  Texas  cattle  can  safely  come  in,  then  they  must  be  excluded, 
painful  as  it  is  for  me  to  say  so,  for  cheap  meat  is  what  we  want  in  New  York,  and,  from  what  I 
hear,  our  only  hope  of  obtaining  it  is  by  importation  of  Texas  cattle.  But  if  their  introduction  it 
going  to  kill  off  all  your  herds  so  that  you -cannot  supply  us  with  any  meat  at  all  because  of  your 
prairies  being  so  thoroughly  poisoned,  then  it  is  for  our  interest  to  exclude  them  altogether. 

You  must  consider  the  power  of  this  parasite  to  spread,  and  also  the  question  of  its  acclimati- 
zation in  the  grasses  of  this  western  country,  and  the  possibility  that  your  prairies  will  become  to 
infected  by  this  poison,  as  to  be  utterly  worthless  for  cattle  purposes. 

In  conclusion,  gentlemen,  I  have  some  hope,  and  in  fact  a  very  strong  one,  that  the  ravages  of 
of  the  Texas  fevev  may  be  somewhat  circumscribed  through  the  destruction  of  these  spore  by  means 
of  carbolic  acid,  and  I  am  perfectly  confident  that  they  will  be  so  circumscribed  if  you  will  but  oncd 
begin  the  use  of  it.  And  then,  again,  it  does  not  seem  to  me  to  be  altogether  hopeless  that  these 
spores  may  be  destroyed,  by  means  of  carbolic  acid  administered  internally,  before  they  can  be  dis- 
charged upon  your  prairies. 

Gentlemen,  I  apologize  to  you  for  trespassing  so  long  upon  your  patience,  and  will  close  with 
this  motion,  that  a  committee  be  appointed  whose  duty  it  shall  be  to  draft  a  series  of  propositions 
that  may  be  enacted  into  laws  by  the  legislatures  of  the  several  states  interested  in  this  mat- 
ter. 

Db.  GLEMDSMHnr,  of  Ohio— Before  the  motion  is  put,  Mr.  President,  I  should  like;  to  suggest 
tiiat  that  committee  be  composed  of  one  member  from  each  state  and  province  represented  in 
this  convention. 

The  amendment  was  accepted,  and  the  motion  prevailed. 

Thb  P&esidbht— The  chair  will  consider  it  a  favor  if  the  delegation  from  each  state  will  sug- 
gest one  of  its  members  to  act  upon  this  committee.  I  will  appoint  the  gentleman  from  New  York 
(Mr.  Qould),  chairman. 

Mb.  Chadboubkb,  of  Wisconsin— I  move  that  when  we  adjourn,  it  be  till  half-past  Beven 
o'clock  this  evening. 

The  motion  prevailed. 

The  President— Before  we  a^joom,  gentlemen,  I  would  like  to  submit  a  communication  rt* 
ceived  by  the  chair : 
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Sprihgfibld^  December  1,  1868. 
T0  the  Prt$id€nt  cf  tk$  StO€k  Cowention  : 

Sib— I  have  the  honor  to  transmit  herewith  a  copy  of  a  resolution  adopted  by  the  Board  of 
State  House  Commissioners,  in  compliance  with  their  instractions. 

Very  respectfully,  your  obedient  servant, 

J.  C.  WEBBER. 

Retolved,  That  the  Stock  ConTention,  now  in  session  in  this  city,  representing  many  of  the 
States  of  the  Union  and  Canada,  be  and  is  hereby  respectfully  invited  to  visit  the  grounds  and  ex- 
amine the  foundation  walls  of  the  new  state  house,  now  in  process  of  erf  ction  in  this  city,  stating^ 
a  time  most  convenient  to  themselves. 

The  communication  was  received,  the  invitation  accepted,  Tuesday  12  m.,  fixed  as  the  time,  and 
the  secretary  directed  to  reply  to  the  invitation  accordingly. 

Whereu^n  the  convention  a<]^onmed,  to  meet  again  at  7:30  p.  m. 


EVENING  SESSION. 

Thb  Presidkht — ^WiU  the  various  delegations,  as  the  roll  is  called,  name  the  one  of  their  num- 
ber who  shall  serve  on  the  committee  for  the  purpose  of  drafting  the  law  to  be  submitted  to  the  sev- 
eral legislatures  of  the  states  and  to  the  parliament  of  Canada. 

The  roll  was  called,  with  the  following  result :  Ontario,  Hon.  D.  Christie ;  Ohio,  Br.  Wm. 
Clendennin  ;  Maryland,  Dr.  Richard  Mackall ;  New  Tork,  J.  Stanton  Gould  ;  Rhode  Island,  Dr.  E. 
H.  Snow;  Wisconsin,  B.  R.  Hinckley;  Michigan,  Dr.  M.  Miles;  Massachusetts,  Dr.  Thayer f 
Missouri,  Dr.  L.  D.  Morse ;  Indiana,  James  Poole  ;  Illinois,  Dr.  Wm.  Kile. 

The  committee  was  ordered  to  report  in  the  shortest  time  consistent  with  tha  magnitude  of  the 
aubject  to  be  considered. 

Mb.  Christie — Mr.  President,  as  the  subject  matter  before  the  convention  was  considered  in  b«t 
One  aspect  by  the  gentleman  from  New  York,  (Mr.  Gould),  I  would  now  suggest  that  the  medical  ai- 
pect  be  now  considered  by  Dr.  Morris,  of  New  York ;  for  I  think  that  the  convention  generally  ava 
very  anxious  to  hear  him,  and  to  see  the  illustrations  which  will  accompany  bis  remarks. 

Dr.  Morris,  of  New  York— I  am  not  exactly  prepared  now,  Mr.  President,  to  g;o  on.  I  would 
ask  to  be  excused  until  to-morrow. 

Thb  President — We  shall  be  glad  to  hear  from  the  gentleman  at  his  convenience. 

Prof.  Chadbournb,  of  Wisconsin — Mr.  President,  the  paper  presented  to  this  conrtntfon  by 
the  gentleman  from  New  York,  (Mr.  Gould)  was,  in  my  judgment,  a  rery  important  paper— cover- 
ing a  great  deal  of  ground.  And  as  it,  in  itself,  presented  to  us  points  that  can  be  considered  witb> 
out  any  special  reference  to  the  medical  views  of  the  subject,  and  as  the  gentleman  who  presented 
that  paper  said  that  he  should  be  glad  to  answer  any  questions,  there  are  two  or  three  things  that  I 
should  like  to  ask  him  about  at  this  time.  The  gentleman,  as  I  understood,  seemed  to  think  it  poa- 
sible  that  the  grasses  upon  our  prairies  might  become  so  infected  with  these  spores  that  it  might  be 
almost  impossible  to  raise  cattle  here . 

Now,  that  sir,  is  a  very  startling  theory,  and  I  wish  to  know  if  he,  or  any  other  gentleman,  is 
in  possession  of  facts  that  tend  to  substantiate  any  such  proposition  or  theory.  I  have  yet  to  leam 
tiiat  any  cattle  have  been  infected  by  this  disease  by  feeding  upon  any  pastures  over  which  a  win- 
ter has  passed  between  the  time  of  Texas  cattle  passing  over  them,  and  native  cattle  feeding 
upon  them. 

Now  I  wish  to  ask  this  question :  Suppose  that  Texas  cattle  have  gone  over  a  pasture  and  left 
there  the  seeds  of  a  disease.  After  winter  has  passed,  is  there  any  sort  of  danger  that  any  other 
cattle  coming  into  that  pasture  will  be  troubled  with  that  disease? 

On  the  other  hand,  has  it  not  been  proved  by  observation  that  a  winter  kills  out,  so  far  as  the 
pastures  are  concerned,  all  seeds  of  the  disease  ?  If  this  be  true,  my  own  mind  would  be  very  much 
relieved,  and  I  doubt  not,  of  very  many  other  persons  who  were  startled  by  a  theory  which  is  cer- 
tainly a  very  plausible  one. 

Mb.  Gould,  of  New  York — Would  yon  like  to  have  me  answer  that  immediately. 

Mb.  Chadbournb — ^If  you  please. 

Ms.  Gould— Tha  interrogatory  is  a  very  proper  one,  Mr.  President.    I  had  in  my  mind  what  I 
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anpposed  was  an  nndonbted  fact,  bat  which  has  b«en  to-day  denied ;  and  as  I  do  not  [wish  to  gtvm 
any  nnatithentic  fact  to  the  convention,  it  may  perhaps  be  proper  for  me  to  relate  one  of  the  cir- 
cumstances upon  which  my  statement  was  based. 

Mr.  Harvey  Sandnsky  states  that  a  gentleman  near  Mattoon,  Illinois,  had,  last  fall,  a  nnmber 
of  Texas  cattle  pastured  upon  his  land,  and  that,  after  these  cattle  had  been  taken  away,  he  droTi» 
in  some  of  his  native  cattle,  a  very  large  portion  of  which  were  destroyed.  As  a  humt  child  dreads 
the  fire,  he  was  afraid  to  risk  his  cattle  there  in  the  spring.  He,  therefore,  allowed  the  grass  to 
grow  up,  and  it  did  grow  veiy  luxuriantly.  One  of  his  neighbors  who  was  short  of  pasture,  desired 
to  torn  his  cattle  into  that  lot.  The  gentleman  told  him  that  he  was  afraid  to  turn  his  own  caUl* 
in ;  but  the  neighbor  having  no  fears  of  that  kind  whatever — believing  that  a  winter's  frost  wai 
quite  sufficient  to  destroy  the  virus  which  had  been  left  there  by  the  Texas  cattle— did  turn  them  in. 
to  this  pasture.  The  consequence  was  that  twenty  out  of  forty  cattle  which  were  turned  in,  took 
the  Texas  cattle  fever  and  died  this  summer.    That  is  the  story  as  it  was  told  to  me. 

Db.  KiLB,  of  Illinois — Mr.  President :  I  suppose  that  I  know  something  about  this  case  refer- 
red to.by  the  gentleman  of  New  York.  The  circumstances  occurred  at  Mr.  Diller  Dole's,  five  miles 
northwest  of  Mattoon,  and  were  these  :  A  year  since,  Mr.  Dole,  who  is  a  large  land  owner,  rented  a 
pasture  to  a  gentleman  who  had  a  number  of  Texas  cattle.  These  cattle  remained  there  a  month  or 
two.  Some  gentleman  purchased,  say  one  hundred  cows  south  of  that  point,  and  rented  this  pas- 
ture for  them.  I  would  say,  by  the  fray,  that  none  of  the  Texas  cattle  had  died.  Mr.  Dole  rented 
ity  and  in  August  or  September  the  cattle  were  turned  in,  and  thirty-five  out  of  seventy  head  died. 

Mb.  Christib,  of  Canada— Mr.  President :  In  regard  to  Mr.  Harvey  Sandusky,  I  would  say 
this,  that  I  took  occasion,  with  Mr.  Stone,  to  come  to  Springfield,  by  way  of  Mr.  Sandusky's,  witii 
him.  He  was  asked,  in  the  presence  of  other  parties,  in  regard  to  this  affair,  and  repeated  the  sams 
story  exactly  as  given  by  the  gentleman  from  New  York  (Mr.  Gould),  and  the  parties  present  cor- 
roborated the  statement.  This  statement  was,  that  the  cattle  were  brought  to  Mattoon  a  year  ago 
this  fall ;  were  fed  on  this  lot  during  the  winter,  and  were  sold  in  the  spring.  After  they  had  been 
sold,  this  neighbor,  seeing  the  grass  come  up  very  luxuriantly,  was  anxious  to  avail  himself  of  so 
good  feed. 

The  proprietoc  of  the  lands,  whose  name  I  do  not  know,  stated  that  he  thought  it  was  unsafe  to 
turn  cattle  in  there,  and  he  didn't  use  it  himself  on  that  account.  However,  the  other  person  treated 
the  matter  lightly ;  put  his  cows  in  there,  and  had  lost  twenty  out  of  forty.  That  was  the  statement 
to  Mr.  Stone  and  myself;  and  moreover  I  find  the  following  statement  in  the  "Report  of  Commis- 
sioners on  the  Texas  Cattle  Disease,  to  the  Pork  Packer's  Association  of  Chicago,  October,  1868," 
said  to  have  been  made  to  Captain  Brown,  one  of  the  commissioners  of  the  Illinois  State  Agricultu- 
ral Society,  by  Y.  T.  Chilton,  of  Smith  City,  Mo.,  on  the  4th  of  October,  1868  :  "  I  have  never 
heard  of  but  one  herd  that  was  wintered  here  that  was  diseased  the  next  summer,  and  they  may 
have  taken  it  £rom  other  droves  that  were  passing  through  the  country."  So  that  there  is  one  case 
in  Missouri  where  this  thing  has  happened.  In  the  other  the  cattle  were  brought  into  the  pasture 
in  the  fall ;  were  fed  during  the  winter,  and  were  sold  in  the  spring ;  the  cows  following  them  the 
next  summer. 

Mr.  Chadboubnb — ^That  is  not  the  point,  Mr.  President.  Is  there  one  single  case  known  where 
cattle  have  been  removed  from  a  pasture,  there  being  no  cattle  in  that  pasture  during  the  winter, 
and  where  animals  put  in  that  same  pasture  during  the  following  season  have  been  infected  ? 

Db.  Mobsb,  of  Missouri-^It  seems  to  me,  Mr.  President,  it  makes  little  diflference  whether  the 
disease  remains  over  winter  in  or  about  the  cattle,  or  in  the  pastures. 

Db.  CLBNDBifiinr,  of  Ohio — It  seems  to  me  it  makes  a  vast  difference,  Mr.  President ;  for  we  can 
kill  the  cattle,  but  if  the  disease  is  in  the  grass,  and  continues  there  from  year  to  year,  we  shall 
want  a  vast  amount  of  carbolic  acid  to  kill  it  out  in  these  broad  prairies  ef  ours. 

Db.  Kilb,  of  Illinois — I  have  lived,  Mr.  President,  in  the  county  adjoining  Coles  county,  and» 
having  been  acquainted  with  the  gentleman  referred  to,  I  can  say  he  is  as  truthful  and  responsible 
a  man  as  we  have,  but  I  know  he  has  been  very.much  excited  regarding  this  disease.  I  heard  this 
same  report,  and  as  Mr.  Dole  was  referred  to,  I  made  it  my  business  to  inquire  of  him.  He  toM 
me  distinctly  that  the  cattle  were  put  in  in  the  spring,  and  taken  out  some  time  in  the  mid-summer ; 
that  the  pasture  was  afterward  rented  to  this  man,  who  was  buying  cows  for  the  Chicago  market, 
and  who  put  them  into  that  pasture— there  being  no  winter  intervening.  I  will  further  sCate  that  I 
made  these  inquiries  for  the  purpose  of  being  able  to  state  to  this  convention,  and  being  able  to 
state  te  them  the  exact  facts.  Mr.  Dole  further  remarked  that  this  scourge  had  been  little  felt 
there ;  that  they  had  not  allowed  any  Texas  catOe  to  be  unloaded  at  that  point,  and  had  conse- 
quently  escaped  the  disease.  I  know,  however,  that  Mr.  O'Hare,  the  ex-sheriff  of  Coles  coun^, 
brought  there,  summered  and  fed,  and  took  to  market,  over  one  hundred  hea^,  TfH^/^fff!^  disease 
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nftking  its  appearance.    Blr.  Van  Daren,  a  few  years  ago,  brought  in  three  hundred  head,  which 
were  graxed,  fed,  and  sold  to  farmers,  without  our  ever  hearing  of  any  disease. 

So  far  as  I  know,  the  disease  has  nerer  appeared  in  Coles  county,  except  in  this  isolated  case. 

Mb.  Poolb,  of  Indiana — I  would  ask  the  gentleman,  Mr.  President,  if,  in  driving  these  cattle 
to  pasture,  they  might  not  hare  been  driven  along  the  roads  or  trails  or  feeding  grounds  where 
Texae  cattle  had  been  before  them,  and  thus  been  exposed  in  other  places  besides  this  pasture. 

Dr.  Kilb — ^In  reply  to  the  gentleman,  I  would  say,  Mr.  President,  that  most  if  not  all  of  the 
cattle  brought  there  came  from  Cairo  direct.  It  is  a  section  of  the  State  where  cattle  are  not  driven 
from  the  south  to  the  north.  Mr.  Dole  told  me  that  these  cattle  were  bought  in  Marion  county, 
which  is  almost  due  south  from  Coles. 

Mr.  Pools,  of  Indiana — ^Mr.  President,  it  does  not  appear  to  me  that  a  statement  of  this  kind 
would  be  sufficient  to  establish  anything  positively ;  but  I  have  a  case  in  point  where  I  know  the 
facts  myself.  Mr.  Earl,  one  of  the  commissioners  from  Indiana,  is  a  very  large  dealer  in  cattle. 
He  and  hie  partner  had  a  number  of  cattle  brought  direct  &om  New  Orleans  by  the  river.  They 
were  re-shipped  at  Cairo,  and  brought  to  our  town  on  the  Wabash  river,  arriving  in  very  bad  con- 
dition. Having  been  brought  up  in  steamboats,  they  were  shipped  to  Attica,  but  were  so  crowded 
into  the  cars  that  they  were  trampled  on,  and  some,  to  my  personal  knowledge,  had  to  be  pulled  out 
of  the  cars,  just  alive,  and  so  badly  used  up  that  they  could  not  stand.  Several  died  then,  while 
othert  were  about  in  that  condition  for  some  time,  and,  when  put  in  a  stable  and  attempted  to  be 
cared  for,  nearly  all  died. 

These  cattle  were  pastured  up  and  down  the  river  a  distance  of  ten  miles,  and  were  herded  until 
spring  in  different  pastures^  among  which  was  one  of  my  own. 

Thb  President — What  time  did  these  cattle  arrive,  sir? 

Mr.  Poole — Some  time  about  a  year  this  coming  January. 

As  I  was  about  to  remark,  some  of  those  cattle  died  in  my  field,  and  their  bones  lay  there  yet ; 
Mid  after  they  had  cropped  up  that  field, 'they  were  taken  to  other  pastures  up  and  down  the  river, 
nearly  all  of  which  they  used  up.  To  my  knowledge,  in  not  one  of  those  fields — ^not  a  single  one — 
has  there  ever  been  a  case  of  Texas  fever.  In  my  own  fields,  I  put  in  sixty  head  of  fine  fat  cattle, 
when  the  disease  was  raging  worst  about  our  town — the  result  of  unloading  cattle  there  in  July. 
Those  sixty  head  of  cattle  were  only  half  a  mile  distant  from  where  the  cattle  were  dying  in  town ; 
not  a  single  one  was  sick,  or  died,  and  I  don't  know  of  a  single  animal  that  died,  up  and  down  that 
river,  in  case  of  cattle  situated  as  mine  were.  But,  regarding  the  lot  that  was  unloaded  and  passed 
through  our  town  about  the  2d  of  July,  two-thirds  of  the  stock  in  our  town  died,  as  the  result,  and 
ao  for  all  along  this  road,  a  distance  of  fifteen  miles. 

I  do  know  that,  as  far  as  those  cattle  of  Mr.  Fowler's  were  concerned,  not  a  single  case  of  Texat 
fever  has  occurred  there.    This  I  know  to  be  a  fact. 

Dr.  ChEVDtnmix,  of  Ohio — ^Mr.  President,  as  there  does  not  seem  to  be  anything  particularly 
before  the  convention,  I  will  give  my  experience  in  reference  to  the  use  of  carbolic  acid. 

On  the  3d  of  June,  the  last  herd  of  Texas  cattle  were  brought  to  Cincinnati  over  the  Ohio  and 
Cincinnati  road,  and  were  put  into  stock  pens.  They  remained  there  over  night  only,  and,  on  being 
inspected  by  our  meat  inspectors  at  that  place,  they  were  found  to  be  very  poor  and  covered  with 
ticks.  They  were  ordered  to  be  taken  out  of  the  pen  and  cut  of  the  city,  as  they  were  unfit  for  food, 
simply  because  they  were  so  poor.  They  were  taken  to  Jones'  Wood  pasture,  eight  miles  from  the 
city,  where  they  were  kept  two  days,  and  then  brought  back  to  the  city.  In  the  meantime  there 
was  a  drenching  rain,  and  the  cattle  were  pretty  well  washed.  They  were  put  into  pens  at  the 
Brighton  stock  yards,  where  tney  remained  perhaps  twenty-four  hours,  when  they  were  removed 
for  the  second  time  to  Jones'  Wood  pasture,  where  they  remained  some  three  weeks  and  were  fat- 
tened op. 

On  one  occasion  some  of  these  animals  were  stampeded  when  going  to  water,  and  broke  into 
the  grounds  and  gardens  of  the  village  through  which  they  passed.  The  animals  with  which  they 
came  in  contact,  or  that  were  kept  on  the  grounds  over  which  they  passed,  took  the  disease  and 
died.    These  facts  I  know,  for  I  followed  out  ever  single  case  myself. 

These  animals  were  finally  spirited  away,  and  killed,  I  presume,  for  the  Cincinnati  market ;  as 
thej  were  outside  the  city  limits,  our  inspectors  claimed  they  had  no  control  over  them. 

Within  ten  days  after  the  herd  was  removed  from  Jones'  Wood,  29  cows  were  put  into  the 
same  pasture,  where  they  remained,  I  think,  about  a  month,  when  the  owner  observed  that  the 
animals  were  ailing  and  the  symptoms  described  by  the  gentleman  from  New  Tork  (Mr.  Gould) 
were  precisely  those  presented  by  these  animals ;  that  is  to  say,  the  first  manifestations  were  droop- 
ing^ of  the  head  and  ears,  and  that  marked  stare,  which  he  so  well  described.  In  the  early  stages 
of  the  disease  the  animal  sought  the  water,  lying  down  in^it,  and  plunging  in  the  nose  and  face  up 
to  the  eyes,  holding  the  head  in  that  position  as  long  as  was  possible  without  taking  breath.    This 
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WIS  only  daring:  the  earlj  stag^es  of  the  disease.  During  this  time,  the  temperature  of 
the  body  was  increased,  as  proved  by  actaal  obserFations  made  by  the  thermometer.  They 
would  then  leave  the  water,  and  within  four  days  from  the  time  of  the  attack  every  single  one 
of  them  died.  I  examined  twenty-four  of  those  twenty-nine  cows — every  one  of  which  died 
within  ten  days.  I  did  not  find  any  disease  of  the  rectum,  as  Mr.  Gould  has  described ;  that  I 
found  perfectly  healthy.  If  there  was  any  change,  it  was  perhaps  a  little  paler  than  natural.  I 
found  one  symptom  to  which  the  gentlemen  did  not  refer — (interlobular  emphysema) — infiliation  of 
air  between  the  lobes  of  the  lungs ;  that  existed  in  every  case,  and  in  some  cases  was  very  marked* 

There  were  two  cows,  that  were  particular  favorites  of  one  gentleman,  who  desired  to  save 
them.  They  were  but  slightly  affected— and  his  own  opinion  was  that  they  were  not  stall.  He  took 
them  from  the  herd  and  put  them  in  a  lot  near  his  house,  in  which  were  two  pet  cows,  which  had 
been  kept  entirely  separate  and  apart  from  the  Texas  cattle,  nor  had  they  been  brought  in  contact 
with  his  own  diseased  cattle  until  those  two  cows,  on  manifesting  the  first  symptoms  of  the  disease, 
were  put  into  the  lot  with  them.  These  two  cows  were  put  on  the  carbolic  acid  treatment,  suggested 
by  the  commissioner  from  New  York,  (Mr.  Gould)  through  the  instance  of  the  same  gentlemaa 
who  first  proposed  this  treatment  in  this  country.  By  the  way,  this  remedy  was  used  very  exten- 
sively, as  you  are  aware,  in  Great  Britain,  and  in  the  north  of  £urope  at  the  time  of  the  prevalence 
of  the  cattle  disease  there.  I  refer  to  Dr.  Haines,  with  whom  I  was  in  communication  at  thai 
time.  Carbolic  acid  was  used  externally,  diluted,  and  internally,  in  combination  with  soda  and 
glycerine.  The  life  of  those  two  cows  was,  perhaps,  prolonged  by  this  treatment,  but  they  died 
within  a  week,  although  the  fluids  and  food  which  they  took  contained  carbolic  acid  in  some  form, 
dilated. 

The  two  pet  cows  were  also  put  upon  carbolic  acid  water  as  a  beverage ;  their  hides  were  spong*- 
ed  over  twice  a  day  with  a  solution  of  it,  and,  yet  sir,  they  died.  On  examining  them  I  found  Uie 
symptoms  almost  precisely  as  the  gentleman  has  described  here  to-day.  Now,  there  is  one  case  of 
the  use  of  carbolic  acid  in  which  the  animal  lived,  perhaps,  fourteen  days  or  two  weeks  only,  though 
taking  carbolic  acid  from  the  first  manifestation  of  the  symtoms.  I  do  not  mention  these  cases  to 
prevent  gentlemen  from  using  this  remedy,  for  I  believe  it  is  one  of  the  best  remedies  we  have  for 
many  diseases,  but  I  wish  merely  to  direct  the  attention  of  gentlemen  to  the  fact  that  it  is  not,  per- 
haps, as  reliable  as  some  suppose. 

The  other  case  in  which  I  used  carbolic  acid  was  in  that  of  the  cow  kept  by  a  gentleman  for  his 
own  private  use.  The  animal  had  every  care  and  attention,  and  the  acid  was  used  thoroughly  and 
persistently.  During  her  sickness  the  gentleman  required  his  dairy  woman  to  milk  the  cow  every 
day.,  to  relieve  the  udder,  and  add  to  the  comfort  of  the  animal.  The  cow  was  a  very  good  milker, 
but  on  the  second  or  third  day  previous  to  her  death,  she  yielded,  perhaps  a  pint.  The  gentleman 
had  two  full  grown  Maltese  cats,  which  he  was  in  the  habit  of  feeding  himself,  but  being  in  a  hurry 
in  the  morning,  he  directed  the  servant  girl  to  feed  the  cats,  (who  always  ate  breakfast  at  the  time 
he  did)  with  milk.  He  did  not  intend  that  they  should  have  the  milk  from  the  diseased  cow,  bat 
the  girl  so  understood  it,  and  gave  it,  and  those  cats  died  on  the  third  day  subsequent.  They  were 
found,  on  careful  examination,  made  by  myself,  to  present  all  the  symptoms  of  tha  cattle  disease. 

Gentlemen  using  carbolic  acid  should  bear  in  mind  that  it  is  a  very  active  agsnt.  It  will  take 
the  skin  off  the  animals  as  well  as  in  human  beings,  and  it  should  be  used  with  caution,  and  then 
only  when  largely  diluted. 

Db.  Miles,  of  Michigan — Allow  me,  sir,  to  ask  a  question.  Was  the  temperature  of  these 
animals  taken  at  the  time  the  carbolic  acid  was  administered? 

Dr.  Clendekwin— Yes,  sir. 

Dr.  Miles — What  was  it ! 

Dr.  Clendenhin— It  a  little  exceeded  103. 

Mr.  Poole,  of  Indiana— Mr.  President,  as  this  seems  to  be  rather  a  class-meeting,  for  the  pur- 
pose of  informing  one  another  what  we  know,  it  may  be  well  enough  for  me  to  state  a  theory 
prevalent  among  cattle  men,  in  regard  to  this  disease,  and  that  is,  that  cattle  must  necessarily  pass 
over  a  trail,  road  or  pasture,  over  which  Texas  cattle  have  passed,  and  thsl  otherwise  they  cannot 
take  the  disease,  and  that  it  cannot  be  taken  across  a  fence.  Now,  sir,  as  I  remarked,  it  was  between 
four  and  six  weeks  after  certain  cattle  passed  through  our  town,  before  our  cattle  commenced 
dying.  I  quit  my  business,  and  until  the  disease  entirely  ceased,  I  saw  nearly  every  case  that  died 
in  Attica.  This  happened  in  one  case :  In  a  field,  right  opposite  the  depot  where  the  cattle  were 
unloaded,  were  a  two-year  old  heifer  and  its  mother ;  had  been  from  early  in  the  spring.  They 
had  never  boon  out,  never  were  out  until  the  cow  died,  and  I  don't  know  but  what  the  heifer  is  there 
yet.  These  cattle,  as  they  were  unloaded,  passed  right  along  close  by  the  fence  into  the  other  part 
of  the  town,  and  so  on  east.  This  cow,  which  was  a  very  fine  one,  weighing  1,200  or  1,400,  took 
the  disease.   First,  ticks  were  discovered  upon  her ;  in  a  short  time  she  began  to  show  symptoms  of  the 
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f ever ;  and  some  t#o  or  tbre»  daje  after  its  flrat  manifostatlonB,  she  ctied.  The  heifer  all  the  while 
kept  along  by  its  mothei's  side,  and  was  by  her  when  sick,  bat  was  itself  nerer  sick,  though  it  had 
these  ticks. 

This  case  prores  conolasiTely  to  my  mind  that  the  Texas  feyer  may  be  taken  across  a  fence ; 
that  it  may  be  taken  without  cattle  passing  over  the  same  ground  or  trail,  or  eating  fr6m  the  same 
grass  where  Texas  cattle  have  been.  Now,  from  what  my  friend  (Dt,  Clendennin)  stated,  about  the 
cats  eating  the  milk  and  dying,  it  would  look  very  much  as  if  any  thing  using  the  milk  would  die. 
There  is,  in  my  town,  a  certain  maiden  lady,  very  well  off,  in  personal  goods,  and  who  owned  a 
cow.  The  cow  was  taken  sick,  and  the  morning,  or  the  evening,  I  think  it  was,  after  being  attacked, 
the  lady  discovered  something  unusual  about  the  animal.  The  cow  was  milked  and  g^ve  a  small 
quantity — ^not  as  much  as  it  was  in  the  habit  of  giving,  which  was  as  usual  strained  and  put  into  a 
crock.  The  next  day  the  cow  was  found  to  be  very  badly  off,  and  the  day  after,  it  died.  The  lady 
had  some  preserves  that  she  took  a  fancy  to  eat,  and  without  thinking  anything  about  the  cow 
being  sick,  she  took  the  cream  from  this  milk  and  ate  it  with  her  preserves.  A  day  or  two  after 
that  she  was  taken  quite  sick,  and  upon  thinking  about  the  cow  dying,  and  her  having  eaten  this 
cream  with  her  preserves,  she  came  to  the  conclusion  that  as  likely  as  not  she  was  going  to  die  with 
the  SpaniAh  fever,  and  not  having  her  afbirs  in  exactly  the  state  that  they  ought  to  be,  she  sent  for 
me  to  make  her  will.  I  went  to  her  and  got  directions  as  to  how  she  wanted  to  dispose  of  her  prop- 
erty ;  rather  made  sport  of  her  that  she  was  more  scared  than  hurt,  and  that  there  was  no  danger 
of  her  dying,  but  she  said  that  she  didn't  feel  well,  and  had  a  congestive  chill  or  something  of  that 
kind,  and  wanted  to  make  a  will.  I  made  her  will.  The  next  day  she  was  about,  as  well  as  ever, 
and  has  never  been  sick  since.  I  am  satisfied  that  the  cream  from  the  milk  of  that  cow,  had  no 
•ileot  whatever  upon  her. 

Dr.  Johns,  of  Illinois— I  should  like  to  ask  the  gentleman,  Mr.  President,  if  a  post-mortem 
examination  was  made  of  that  cow? 

Mr.  Poolk — ^No,  sir,  but  the  cow  exhibited  exactly  the  same  symptoms  as  the  other  cattle  who 
died  of  the  Texas  fever,  and  the  disease  proved  fatal  in  very  nearly  the  same  length  of  time  and  a 
little  earlier  than  in  some  cases. 

Prop.  Ghadbourmb,  of  Wisconsin— I  should  like,  Mr.  President,  to  ask  the  gentleman,  as  his 
statement  is  a  very  important  one,  if  these  cattle  passed  along  the  side  of  the  field  in  such  a  manner 
that  there  was  no  possibility  of  this  cow  coming  in  contact  with  them,  or  if  the  land  was  in  such  a 
position,  that,  as  rain  fell  it  would  wash  from  their  track  into  it? 

Mr.  Poolb — ^The  only  way,  Mr.  President,  that  they  could  come  in  contact,  was  by  one  or  the 
other  pushing  the  nose  through  the  fence.  That  of  course  might  have  happened,  but  I  don't  know 
whether  it  was  the  case  or  not. 

So  far  as  Uie  ground  was  concerned,  it  was  about  as  level  as  this  floor,  and  I  wouldn't  say  which 
way  the  water  would  go,  but  would  rather  think  that  it  would  run  from  the  field. 

I  know,  also,  that  instead  of  the  water  that  the  cattle  in  that  field  drank,  running  into  it,  that 
it  ran  out  of  it. 

Tbb  PBRSinsRT— As  this  tick  matter  has  been  mentioned,  the  chair  would  ask  permission  of  the 
convention  to  make  a  little  statement  regarding  it. 

On  my  farm,  which  is  composed  of  several  hundred  acres,  and  in  the  country  thereabouts,  when 
the  land  was  first  cleared  up,  imtil  the  stumps  were  worked  out,  wood  ticks  were  very  abundant  in 
the  spring  of  the  year.  And  on  one  of  my  outiying  pastures,  consisting  of  100  or  150  acres,  where 
some  trees  grew  and  stumps  yet  remain,  the  horses  and  cattie,  when  turned  out  in  the  spring,  art 
so  infested  with  these  ticks,  that  we  are  obliged  to  get  the  animals  up  every  few  days,  rub  them  over 
with  crude  oil  or  something  of  that  kind,  and  scrape  off  these  pests.  They  sometimes  become  so 
troublesome  as  to  cause  sickness.  They  annoy  the  horses  the  most,  but  get  on  the  cattie  to  some 
extent.    After  five  or  six  weeks,  when  it  becomes  hot  and  dry,  the  ticks  all  leave. 

I  only  speak  of  this  as  showing  that  it  is  barely  possible  that  ticks  can  propagate  this  disease, 
for  they  are  in  the  grass,  and  as  the  cattie  and  horses  feed,  they  crawl  off  on  their  noses  or  upon 
their  bodies  when  they  rub  against  stumps.  We  theik  never  considered  them  as  dangerous,  though 
they  are  very  annoying,  as  they  get  fastened  in  the  hair  of  the  animal  and  suck  its  blood.  But 
when  I  have  heard  the  tick  spoken  of  as  being  the  cause  of  this  disease,  I  am  free  to  confess  that  I 
thought  it  was  nonsense,  because  ticks  abound  all  over  western  New  York,  Canada,  and  I  don't 
know  but  here,  thoogh  perhaps  not  in  your  prairie  country.  But  I  take  it  that  on  wooded  land, 
there  are  plenty  of  them  in  the  spring  and  early  part  of  the  summer. 

Dr.  Kile,  of  Illinois — I,  for  one,  Mr.  President,  and  I  know  that  this  is  the  case  with  very 
many  members  of  this  convention,  would  be  pleased  to  hear  from  Mr.  Eaton,  Mr.  Alexander's 
superintendent,  who  has  certainly  had  as  muotk  experience  as  any  one  man  regarding  this 
disease. 
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Tns  Pbisidbht— Mr.  Eaton,  will  yon  be  kind  enough  to  come  forward  and  let  os  hew 
from  you  7 

Mr.  Eaton— I  am  not  a  member  o|  this  conrention,  BIr.  President,  and  ae  I  did  not  expect  to 
be  called  upon,  I  have  not  prepared  anj  remarkg  whaterer,  bat  I  will  be  yery  glad  to  give  my  ex- 
perience and  I  will  do  so  in  as  intelligible  a  way  as  I  can.  1  have  had  more  or  less  to  do  witii  this 
disease  ever  since  it  made  its  appearance  in  Dlinois ;  and  hare  gathered  a  few  facts,  part  of  which 
I  have  retained  in  my  memory,  and  part  of  which  I  hare  committed  on  paper,  that  I  might  not 
forget  them. 

I  might  remark,  before  commencing  with  this  year's  experience,  that  last  season  we  graced 
upon  the  Broadland's  farm,  about  500  Texas  cattle,  a  portion  of  which  had  been  wintered  in  Mis- 
souri, and  a  portion  on  the  farm.  We  graced  these  last  summer,  mixing  them  promiscuously  witii 
4000  native  cattle  in  the  different  pastures,  and  there  was  no  appearance  of  the  disease  last 
season— 1867. 

This  season  we  commenced  receiving  Texas  cattle  on  the  81st  of  May.  The  first  lot  came  up 
the  Mississippi  river  by  way  of  Cairo ;  were  unloaded  from  the  Illinois  Central  road,  at  Tolono,  and 
were  driven  to  the  farm.  We  continued  to  receive  different  lots,  weekly  and  daily,  inmost,  nearly 
two  months.  I  observed  when  the  cattle  first  began  to  arrive  at  Tolono,  that  they  were  covered 
with  ticks— and  I  mention  this  now  as  the  tick  question  has  been  alluded  to  by  severid  gentlemen. 
The  cattle  were  driven  to  pastures,  and  I  then  observed  further,  that  about  ten  days  after  we  put  the 
cattle  into  the  pastures  the  ticks  disappeared  entirely. 

Thb  PnBSiDBirT— How  thickly  covered  witii  ticks  were  these  animals,  Mr.  Eaton  ? 
Mb.  Eatoh — ^I  could  not  say,  sir,  just  how  many  there  were,  sir,  of  course,  but  I  think  some 
had  10,000.    In  many  places  where  the  animals  oould  not  rub  them  off,  as  in  the  flanks  and  crotch, 
they  were  almost  as  thick  as  they  could  be. 

Thb  Prssidbnt— Did  these  ticks  keep  growing  and  falling  off,  Mr.  Eaton? 
Mr.  Eatoh— When  they  became  g^orged  with  blood,  they  fell  off,  sir. 
Thb  Pbbsidbmt— Not  until  then  ? 

Mb.  Eatom— Not  until  then ;  finally  they  all  fell  off,  and  I  thought  no  more  about  them.  But 
about  the  26th  of  July,  I  discovered  that  small  ticks,  in  countless  numbers,  were  making  their  ap- 
pearance through  the  pastures  where  the  Texas  cattle  were  gracing,  particularly  in  the  vicinity  of 
.  their  watering  places,  on  posts  against  which  they  rubbed  themselves,  etc.  I  discovered  myriads 
of  them  on  the  grass,  all  over  the  pastures,  and  in  such  large  numbers  and  so  generally  distributed 
that  it  seemed  to  be  impossible  for  the  cattle  to  grace  without  eating  millions  of  them.  They  were 
very  minute,  so  small  that  you  could  hardly  observe  them  with  the  naked  eye,  and  in  fact  I  could 
not  see  them  plainly  without  the  microscope.  They  seem  to  belong  to  the  same  class  of  insects  as 
our  native  ticks,  but  diffiBred  in  appearance ;  I  supposed  them  to  be  a  variety  of  the  same  species. 
Those  little  ticks  made  their  appearance  about  the  25th  of  July,  I  think,  being  about  two  months 
after  the  first  Texas  cattle  were  brought  there.  In  a  day  or  two  this  disease  made  its  appearance, 
and  then  both  Texas  and  native  cattle  were  again  covered  with  these  insects.  When  first  discor- 
ered  they  were  yery  small,  but  soon  began  to  grow,  and  when  g^orged  with  blood,  fell  off  as  in  the 
first  instance — most  of  the  cattle  having  a  second  or  third  crop.  Attaching  themselves  to  an  ani- 
mal, and  hardly  discernible  to  the  eye,  they  would,  in  the  course  of  two  weeks,  grow  very  large, 
drop  off,  and  then,  as  I  suppose,  reproduce  themselves. 

The  fact  that  the  disease  made  its  appearance  simultaneously  with  the  small  ticks,  led  me  to 
think  that  they  might  have  some  agency  in  causing  it,  but  whether  they  did  or  not,  I  don't  know. 
But,  as  corroborating  my  supposition,  I  would  mention  the  fact  that  we  had  a  hundred  oxen  ihat 
were  exposed  to  almost  every  Texas  animal  that  arrived  on  the  place  up  to  the  1st  of  July,  when 
they  were  removed  (merely  accidentally,  as  I  had  no  fear  or  thought  of  disease)  to  a  fresh  pasture 
where  there  were  no  Texas  cattle  and  where  none  had  been.  These  oxen  remained  in  the  fresh  pas- 
ture about  two  weeks,  when  having  occasion  to  use  them  on  another  part  of  the  farm,  I  took 
twenty-eight,  brought  them  to  the  house  and  worked  them  some  time,  gracing  them  at  night,  or 
when  not  working,  on  pastures  that  Texas  oatUe  had  crossed  over.  Every  one  of  those  twenty- 
eight  oxen  sickened,  and  most  of  them  died  within  two  weeks  after  I  brought  them  out  of  the  fresh 
pasture;  while  the  seventy-two  that  remained  have  never  shown  any  symptoms  whatever  of  th« 
^^ue although  treatment,  as  to  food,  water,  work,  etc.,  was  the  same  in  every  respect  (ex- 
cept the  exposure  to  the  Texas  trail  after  July  1st,)  as  was  that  of  the  twenty-eight  that  sickened 
and  died. 

About  the  1st  of  July,  there  occurred  in  my  neighborhood,  and  under  my  own  observation, 
three  instances  where  portions  of  herds  of  native  cattle,  that  had  been  graced  on  Texas  trails,  were 
removed  previous  to  that  time  to  fresh  pastures.  Those  escaped  all  sickness,  while  the  remainder 
that  continued  to  grace  over  this  ground  sickened  tad  almost  all  of  them  died.    I  have  several 


Digitized  by  V^OOQ IC 


ooRKfiSPOKBiKe  sscbbtakt's  bbport.  3S9 

other  cases  similar  to  that^  and  I  am  convinced  that  if  all  the  native  cattle  in  onr  conntry  exposed 
to  the  trail  of  Texas  cattle  had  been  removed  therefrom,  previous  to  the  Ist  of  Jolj,  we  shonld- 
have  had  no  Texas  fever. 

So  far  as  the  ticks  are  concerned,  I  believe  those  are  the  onlj  actual  cases  that  I  haye ;  but 
there  is  one  similar,  which  I  will  relate.  In  Indiana,  about  two  hundred  Texas  cattle,  that  I  had 
something  to  do  with,  were  put  into  a  pasture  where  there  were  about  a  hundred  natives,  where 
thej  remained  for  about  two  weeks.  At  the  end  of  that  time  about  one-half  were  removed  from 
that  pasture  to  another,  some  twenty  miles  away— being  driven  over  the  herding  grounds  of  the 
cattle  gracing  through  that  country,  and  put  into  another  pasture  with  natives.  The  native  cattle 
in  the  pasture  where  the  Texas  cattle  first  were,  sickened  and  every  one  of  them  died;  whilst  the 
native  cattle  in  the  pasture  to  which  the  Texas  cattle  were  transferre4,  remained  healthy.  That 
was  Dr.  Jones'  case.  The  Texas  cattle,  when  put  into  the  first  pasture,  were  covered  with  ticks, 
but  by  the  time  they  were  removed  to  the  second  pasture  the  ticks  had  entirely  disappeared,  so^ 
tiiat  those  cattle,  being  at  that  time  free  from  them,  has  no  opportunity  of  catching  the  small 
ones,  when  hatc4ied,  as  did  the  cattle  which  remained  in  the  first  pasture. 

Thb  Prksidbrt— Do  you  know,  Mr.  Eaton,  that  the  cattle  died  of  the  Spanifh fever? 

Ma.  Baton — I  know,  sir,  that  is  was  the  disease  called  the  Spanish  fevei^-precisely  the  same- 
one  that  has  been  described  here.  It  occurred  to  me,  when  listening  to  Mr.  Qonld's  remark*^ 
whether  the  spores  that  have  been  discovered  in  the  cattle  could  not  have  had  some  connection 
with  these  small  ticks,  that  I  know  the  cattle  were  eating  all  the  time.  I  am  not  scientific  enough 
to  know  whether  such  a  thing  is  possible,  as  that  the  ticks  eaten  by  tiiese  cattle  may  have  somo  con* 
section  with  these  spores. 

Dr.  Eilb,  of  Illinois — ^Pardon  me  for  interrupting  you,  Mr.  Eaton,  but  I  would  like  to  inquire 
whether  cattle  driven  from  Texas  are  infected  with  these  ticks,  or  those  only  which  have  been 
transported  by  way  of  the  river. 

Mr.  £ATt>N — I  will  give  the  gentleman  my  experience,  Mr.  President.  We  had  on  that  farm 
some  cattle  that  come  up  the  river  from  the  south,  and  also  some  driven  across  the  country  to  Abi- 
lene, and  shipped  by  rail  from  there.  As  far  as  my  observation  goes,  the  Abilene  cattle  were  en- 
tirely free  from  ticks  ;  and  I  do  not  believe,  myself,  that  any  cattle  coming  into  our  county  from 
Abilene  have  communicated  this  disease ;  for  I  have  not  any  knowledge  of  such  a  case,  and  cannot 
hear  of  any  from  authentic  sourdes.  I  do  not  say,  at  all,  that  this  is  because  they  were  clear 
from  ticks,  but  the  fact  is  certain  that  they  were,  and  I  don't  believe  that  they  have  communicated 
this  disorder. 

With  regard  to  my  experience  of  Texas  cattle  in  former  seasons,  it  is  this';  that  there  is  no 
danger  of  the  disease  after  the  cattle  have  wintered  here ;  and  this  is  also  the  belief  of  those 
around  us.  I  know  that  last  summer  several  herds  of  Texas  cattle  graied  all  about  us  that  had. 
been  brought  into  that  region  of  country  the  previous  fall  and  wintered  there.  They  imparted  no 
disease,  whatever. 

I  have  also  been  lead  to  believe,  from  my  experience,  that  there  is  no  danger,  whatever,  of  this 
scourge  being  communicated  atfer  severe  frosts,  and  my  experience  this  fall  proves  it ;  for  what 
native  cattle  we  have  on  the  place  now,  have  been  mixed  promiscuously  with  our  Texas  cattle  since 
the  first  of  October.  I  considered  it  rather  a  dangerous  experiment  to  allow  them  to  be  in  such 
close  proximity  at  so  early  a  date ;  but  I  was  very  anxious  to  make  the  experiment — whether  it 
would  then  do  to  intermix  them.  I  did  do  so,  and  they  have  been  running  with  the  Texas  cattle 
since  about  the  first  of  October,  and  we  have  had  no  symptoms,  whatever,  of  the  disorder  in  our 
place  since  then. 

If  there  are  any  further  questions  that  gentlemen  wish  to  ask  me,  I  shall  be  very  happy  to  an- 
swer them. 

Mr.  Stockpale,  of  Ohio— How  is  it,  Mr.  Eaton,  about  sucking  calves  not  dying  when  the 
mothers  have  the  disease  ? 

Mr.  Eatom — There  are  cases  of  that  kind  ;  I  have  known  such.  My  experience  has  been  that 
a  greater  percentage  of  old  than  of  young  cattle  are  affected  with  the  disease.  I  think  that  obser- 
vation warrants  me  in  saying  that  the  percentage  of  deaths  is  grater  in  proportion  to  the  age  of 
the  animals.  Very  few  calves  died  through  the  country.  They  almost  all  escape,  and  so  do  per- 
haps fifty  per  cent,  of  the  yearlings  ;  twenty-five  per  cent,  of  the  two  year  old,  fifteen  per  cent,  of 
the  three  year  olds,  and  so  on.  As  you  advance  in  years,  the  percentage  of  deaths  is  much 
greater.  That  I  found  to  be  the  case,  not  only  on  the  farms  I  had  charge  of,  but  also  in  that  entire 
section. 

Mr.  McCoy,  of  Kansas— Mr.  President,  I  would  like  to  ask  the  gentleman  how  many  Teza* 
cattle  he  had  on  bis  farm,  and  how  many  native? 
A  R— :i4 
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Mb.  Eatok — We  had  tome  f ortj^^iz  handred  odd  Texas  cattle  on  the  farm  daring  the  rammer, 
and  in  the  neighborhood  of  six  hundred  native  from  first  to  last,  mixed  together  promiacaously, 
without  any  attempt  at  all  to  keep  them  separate. 

I  will  say,  by  the  way,  that  I  have  seen  ticks  on  calves ;  and  perhaps  I  may  as  well  say  that 
ont  of  the  hundreds  of  sick  animals  I  have  examined,  I  never  saw  one  that  did  not  have  more  or 
less  ticks  on  it,  though  in  many  that  I  examined  it  was  very  diflQcult  to  find  them.  For  instance, 
my  neighbor,  Mr.  Sullivant,  came  to  me  one  day,  after  I  had  been  talking  about  this  matter,  and 
eaid  I  would  have  to  give  up  the  tick  theory  ;  and  was  so  much  in  earnest  about  it  that  he  said  he 
would  give  me  a  dollar  apiece  for  every  tick  that  I  would  find  in  a  oow  of  his  just  dying.  80  I 
went  down  to  see,  and  took  my  microscope  with  me,  and  after  some  considerable  search,  I  began  to 
find  the  insects,  and  in  such  numbers  that  it  would  have  taken  all  his  Texas  cattle  to  have  paid  ma 
if  he  had  lived  up  to  his  bargain,  p^aughter.]  I  found  myriads  of  them,  though  I  could  hardly 
discern  them,  with  the  naked  eye,  until  I  found  their  haunts. 

Dr.  Bauch,  of  nHnois,^Mr.  Eaton,  will  you  please  to  state  whether  it  was  a  microscope,  or 
mmply  a  magnifying  glass  that  you  made  use  of  ? 

Mb.  Eaton — A  magnifying  glass,  sir. 

Mr.  McMillah,  of  Ohio — One  of  your  answers,  Mr.  Eaton,  is  calculated  to  leave  the  impres- 
lion  that  no  cattle  have  ticks  except  those  transported  by  public  conveyance. 

Mb.  Eaton — ^I  never  saw  any  ticks,  sir,  on  those  that  came  from  Abilene,  but  I  did  not  say 
tiiiere  were  not  any.  My  supposition  about  that  is  that  they  were  originally  covered  with  ticks,  but 
«hed  them  on  the  way,  and  had  no  opportunity  of  getting  a  second  crop  as  they  passed  along. 

Mr.  Ghribtib,  of  Canada — Do  you  say,  Mr.  Eaton^  that  no  cattle  coming  by  way  of  Abilene 
communicated  the  disease  ? 

Mb.  Eaton— No  case  ever  came  within  my  personal  knowledge,  sir,  I  could  not  say  that  the 
Abilene  cattle  brought  on  the  place  communicated  the  disease,  because  incoming  they  passed  a 
trail  of  southern  cattle,  and  on  that  trail  cattle  died.  I  could  not  say  that  the  Abilene  catUe  did 
or  did  not  impart  the  disease,  for  it  might  have  been  them  or  it  might  have  been  the  others,  but  my 
observations  led  me  to  think  that  the  Abilene  cattle  did  not,  from  the  fact  that  I  put  them  into  a 
pasture  where  there  were  natives,  who  did  not  contract  any  disorder  from  them. 

Db.  Kuji,  of  Illinois — ^Will  you  be  kind  enough  to  tell  us,  sir,  if  you  know,  from  what  portioB 
of  Texas  these  cattle  that  came  from  the  south  were  ? 

Mb.  Eaton— I  think  the  most  of  them  were,  perhaps,  from  what  would  be  termed  the  lower 
Brasos  river,  £rom  the  southern  tier  of  counties  on  that  river,  and  a  few  from  the  "Mnsquit" 
country.    That  was  the  information  given  me  by  the  man  who  brought  them  here. 

Db.  Eilb,  of  Illinois — Can  you  tell  us,  Mr.  Eaton,  from  your  experience,  whether  the  Spanish 
feyer  has  ever  been  communicated  by  stock  brought  from  northern  Texas  ? 

Mb.  Baton — ^I  do  not  feel  competent  to  answer  that  point,  because  I  have  never  known  so 
much  about  the  localities  they  are  brought  from. 

Db.  Clkndbnnin,  of  Ohio— Do  you  know  of  any  case,  Mr.  Baton,  where  the  disease  has  been 
oommunicated  from  native  cattle  to  native  cattle  ? 

Mb.  Eaton — ^No,  sir.  If  the  tick  theory  holds  good,  however,  I  can  see  no  reason  why  native 
cattle  should  not  communicate  the  disease  to  native  cattle,  as  well  as  Texas  to  native,  if  we  only 
give  time  for  the  ticks  to  mature.  If  the  ticks  drop  off  on  the  grass  they  reproduce  themselves, 
and  if  they  get  on  any  other  native  cattle  they  will  certainly  infect  them. 

Mb.  Embbt,  of  Illinois — It  takes  about  ten  days,  does  it  not,  Mr.  Eaton,  for  the  large  ticks  to 
produce  the  small  ones  ? 

Mb.  Eaton — ^Noj  my  experience  is  that  it  takes  about  two  months.  From  six  to  eight  weeks 
after  the  larger  ones  fall  off,  the  little  ticks  make  their  appearance.  In  regard  to  the  twenty-eight 
oxen  that  took  the  disease,  death  ensued,  in  the  fatal  cases,  within  two  weeks,  and  in  more  cases 
ten  days  from  the  time  they  were  exposed  the  second  time  to  the  Texas  trail. 

Thb  Prksident — Did  they  have  any  ticks  ? 

Mr.  Eaton — ^Yes,  sir,  those  that  died  were  full  of  them. 

The  President — Were  those  cattle  opened,  and  if  so  did  you  find  them  to  contain  ticks? 

Mr.  Eaton— They  were  opened,  sir,  but  we  found  no  ticks  inside. 

The  PRESinENT— Were  the  paunches  opened  ? 

Mb.  Eaton — ^Tes,  sir,  but  we  could  not,  with  the  naked  eye,  discover  any  in  the  intestines,  nor 
conld  we  with  any  magnifying  glasses  that  we  had.  I  would  say  that  we  nowhere  found  destruc- 
tion of  the  tissues.    No  case  that  came  under  my  observation  had  proceeded  so  fnr  aa  that. 

Db.  Rauch,  of  Illinois— Will  Mr.  Eaton  please  state  why,  in  his  opinion,  suckiog  calves  do  sot 
die  when  the  dam  is  diseased  ? 
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Mtt.  Eatok— No  evoking  calves  died  on  mj  hands  at  all.  I  had  a  number  of  cows  die  that  had 
mcking  calves,  and  I  supposed  that  the  calves  woald  die,  as  we  had  no  milk  to  g^ve  them.  I  had 
80  much  other  business  to  attend  to  that  I  did  not  give  them  any  special  attention,  and,  very  much 
to  my  surprise,  they  all  lived.  They  all  ought  to  have  died,  really,  according  to  the  general  order 
of  things,  [laughter]  and  this  was  the  case  with  almost  all  of  my  meighbors,  who  lost  their  cows 
and  saved  the  calves. 

Dr.  Rauch,  of  Illinois— If  Mr.  Eaton  will  pardon  me,  I  would  at  this  time  like  to  make  a  state* 
ment  with  reg^d  to  the  use  of  the  milk  of  cows  suffering  with  the  Texas  fever. 

Mb.  Eaton — Certainly,  sir. 

Bb.  Rauch,  of  Illinois — As  Ae  poisonous  effects  of  the  milk  obtained  from  diseased  cows  has 
been  alluded  to,  I  would  state  that,  so  far  as  my  observation  went,  no  apparent  injurious  effects 
upon  the  health  of  individuals  followed  the  use  of  it,  having  made  special  mquiry  in  regard  to  the 
•amt .  In  a  great  many  instances  that  fell  under  my  notice,  especially  among  the  poorer  classes 
of  inhabitants  of  the  bth  ward  of  the  city  of  Chicago,  whero  a  great  many  cows  died,  the  milk  was 
used  almost  to  the  time  of  death,  and  in  some  cases  as  long  as  it  could  be  obtained  from  the  cow, 
vithout  any  immediate  bad  results.  This  was  the  case  where  the  animals  were  not  seen  by  an  offi- 
cer of  the  board  of  health  or  myself  before  death,  as  instructions  were  always  given  to  throw  the 
milk  away,  lest  injury  might  follow  its  use. 

Mb.  Baton — Since  the  gentleman  has  touched  upon  that  point,  Mr.  President,  I  will  relate  my 
tzperience  in  regard  to  that  matter.  When  the  disease  first  made  its  appearance,  it  usually  attacked 
onr  milch  cows,  and  it  seemed  to  be  more  fatal  among  them  than  any  other  cattle.  I  continued  to 
use  the  milk  very  freely  as  long  as  we  got  any,  and  did  so  without  thinking  there  was  any  dangei^ 
I  suppose  if  I  had  taken  any  thought,  I  would  not  have  done  so,  but  I  did  use  it  until  the  cows 
dried  up,  and  tiiat,  too,  without  any  bad  effocts  at  all. 

Mb.  Chbistib,  of  Canada— Mr.  President,  there  is  one  point  which  I  think  especially  worthy  of 
notice.  From  what  fell  from  the  gentleman  (Mr.  Eaton),  it  may  be  inferred,  so  far  as  his  expe> 
zience  goes,  at  all  events,  that  cattle  which  came  by  way  of  Abilene  did  not  contaminate  others. 
How,  I  will  simply  say,  for  the  information  of  Mr.  Eaton,  and  others  who  have  heard  his  state- 
ments, that,  in  this  very  county,  the  Canadian  commissioners  in  the  month  of  August  found  this 
disease  to  have  been  imported  by  cattle  brought  by  way  of  Abilene,  and  that,  too,  on  the  farm  of 
Mr.  McCoy,  one  of  the  proprietors  of  the  stock  yards  at  Abilene.  We  visited  his  farms  in  August, 
found  several  dead,  saw  three  die,  and  held  twelve  post  mortem  examinations.  One  of  those  cases 
was  certainly  among  the  very  worst  that  we  saw  during  the  whole  of  our  tour. 

I  find  in  the  report  of  the  commissioners  sent  out  by  the  Pork-packers'  Association  of  Chicago, 
'  and  to  which  I  have  already  referred,  the  following  statement : 

**  Our  next  point  was  at  Abilene,  where  extensive  arrangements  for  handling  and  shipping  this 
dlais  of  stock  had  been  made  by  J.  O.  McCoy  A  Co.  These  yards  were  completed  and  ready  for 
nse  September  6, 1867,  after  which  time,  in  that  year,  about  1,000  car  loads  of  Texas  cattle  were 
received  and  shipped  east  from  them.  From  all  we  could  learn  there  was  no  disease  communicated 
from  any  of  the  cattle  received  at  that  point  to  the  native  stock  of  the  neighborhood.  The  disease 
not  following  these  cattle,  in  a  measure  threw  people  off  their  guard,  and  with  the  early  spring  of 
the  present  year,  active  preparations  were  commenced  by  the  drovers  for  a  large  business  in  this 
dass  of  stock.  The  journey  overland  was  made  with  more  than  usual  expedition  in  many  cases,  to 
take  advantage  of  an  early  market— the  first  shipments  being  made  June  10th ;  and  up  to  the  time 
of  our  visit  over  900  car  loads  had  been  shipped  east.  We  found  on  our  arrival  at  that  point  that 
the  disease  had  recently  broken  out  among  the  native  stock,  and  scarcely  an  owner  was  found  who 
had  not  lost  more  or  less.  Postmortem  examinations  showed  the  same  we  had  found  elsewhere." 
tten,  following  that,  we  find :  ''On  passing  over  the  Smoky  Hills  we  came  to  a  herd  of  cattle,  where 
we  found  a  Texas  steer,  which  had  died  during  the  night  previous,  not  yet  cold.  The  animal  was 
oarefuUy  examined,  showing  the  same  general  appearances  that  had  been  seen  elsewhere  in  the 
native  stock.  There  was  the  absence  of  bloody  urine.  There  is  no  doubt  that  the  animal  died  of 
the  same  disease  that  has  affected  the  native  stock."  Then,  in  commenting  upon  tbeir  experience, 
they  say :  "Thus  we  found  on  the  borders  of  Kansas  the  disease  developed  in  the  Texas  stock, 
irhich  we  failed  to  find  in  the  whole  of  our  trip  previously,  through  Missouri,  Illinois  and  In- 
diana." 

I  think  these  facts,  as  there  stated  upon  experience,  establish  beyond  all  question  this,  that  the 
disease  is  communicated  quite  as  rapidly  by  cattle  brought  by  way  of  Abilene,  as  by  those  brought 
by  more  southern  routes,  and  from  Cairo  by  the  Illinois  Central.  This  point  I  wished  to  refer  to 
in  order  that  there  might  be  no  misapprehension  on  that  point,  as  seems  to  me  to  be  very  common,' 
because  if  it  can  be  shown  that  these  cattle,  brought  from  southern  Texas  and  northern  Texas,  hava^ 
tlia  same  power  of  imparting  disease,  then  the jprecaution  should  extend  to  one  route  ai  w«U  ai  ta 
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ttkt  other.  In  fact,  the  caie  which  we  witneued  to-daj  waf  that  of  a  steer  brought  from  Abilene ; 
and  although  it  was  said  to  be  a  Texas  steer^  my  impression  is  that  it  was  not  full-blooded.  At  all 
•Tents,  if  it  was  brought  from  Texas  at  all,  it  was  brought  by  way  of  Abilene. 

Mr.  Eaton — With  permission  of  the  convention,  Mr.  President,  I  would  like  to  make  one 
semark. 

The  Prbsideht— Certainly,  sir. 

Mr.  Baton — ^I  gathered  from  the  remarks  of  Mr.  Christie,  that  he  understood  me  af  aaying 
that  Abilene  cattle  communicated  no  disease. 

Mr.  Christib — No,  sir ;  not  at  all. 

Mr.  Eaton — What  1  desired  to  say,  Mr.  President,  was,  that  no  case  had  come  under  my  ob- 
terration. 

Mr.  Earls,  of  Indiana — Mr.  President,  our  firm  in  Indiana  have  been  handling  Texas  cattle 
&r  the  last  two  years.  The  first  lot,  some  300  head,  we  purchased  in  Chicago,  about  the  1st  of 
October,  1867.  We  drove  these  through  the  country  to  our  farm,  sent  our  man  back,  and  bought 
about  the  same  number — 360, 1  think. 

Our  young  man  then  went  to  New  Orleans,  and  there  purchased  three  hundred,  getting  them  up 
the  1st  of  January.  We  unloaded  them  at  Attica.  All  except  eighteen,  that  were  badly  bruised, 
and  that  we  lost,  we  finally  took  to  our  farm  along  in  February,  and  mixed  them  up  during  the 
winter  and  all  the  summer  with  our  native  cows ;  and  when  the  spring  opened  they  were  all  very 
healthy,  and  took  on  fiesh.  They  were  very  fat,  and  a  great  many  cattle  men  came  ft-om  a  dis- 
tance to  see  them.  I  believe  the  stock  men  agreed  that  they  were  as  fat  a  lot  of  cattle  as  were  ever 
■een  in  the  west. 

This  spring  we  purchased  2,000  cattle,  to  be  delivered  at  our  place  in  June ;  but  part  arrived 
there  about  July,  the  second  thousand  reaching  us  about  the  20th.  Those  cattle  have  done  very 
well,  are  very  heidthy,  weigh  over  1,100,  and  are  taking  on  flesh.  We  have  mixed  them  with  our 
eows  and  oxen  without  any  damage. 

At  the  same  time,  early  in  the  spring,  we  sent  a  young  man  to  TexaSj  who  bought  600,  and 
■hipped  them  up.  At  the  same  time  we  bought  about  two  hundred  and  fifty  at  New  Orleans,  that 
cvne  up  nearly  the  same  date.  The  first  lot  arrived  from  New  Orleans  about  the  15th  of  May ;  the 
Texas  cattle  got  through  about  the  let  of  June.  We  kept  tiiem  where  there  were  some  cows  and 
oxen  exposed,  and  they  died — eleven  head ;  and  that  was  the  extent  of  the  loss  on  our  place. 

My  experience  accords  with  that  of  Mr.  Baton :  that  the  Texas  cattle  were  perfectly  healtiiy ; 
Ihey  did  not  affect  our  oxen  or  cows. 

As  to  the  ticks,  there  were  but  very  few  to  be  seen  on  the  Abilene  cattle.  The  southern  cattle  had 
great  numbers  of  them.  Some  of  the  animals  that  came  through  from  Texas  were  so  infested  with 
them  in  the  flanks  and  between  the  hind  legs,  that  you  could  not  put  a  pin  down  without  touching 
one  of  them.  They  looked  inmost  as  if  they  were  on  top  of  each  other.  Texas  cattte  did  not  sens 
to  mind  them,  although  they  disturbed  our  native  cattle  very  much.  After  four  to  six  weeks  had 
•lapsed,  we  found  our  mules  andhorsi»s  covered  with  these  little  pests,  and  they  became  so  veiy 
thick  on  their  flanks,  etc,  that  we  were  obliged  to  clean  them  olt 

From  the  2,000  head  of  cattle  that  were  taken  off  at  Danville,  carried  out  to  Lafayette  aad 
pastured  there,  no  trouble  whatever  has  resulted. 

My  impression  is  that  there  has  been  much  less  trouble  with  the  Abilene  cattle  than  the  south- 
ern cattle.  It  may  be  that,  in  some  way  or  other,  their  being  driven  through  the  country  clears 
them  of  the  disease. 

Mr.  Stockdalb,  of  Ohio— I  would  like  to  ask,  sir,  if  the  cattle  had  any  ticks  in  the  spring? 

Mr.  Earlb — No,  sir,  none  at  all. 

Dr.  Rauch,  of  Illinois— I  would  like  to  ask  the  gentleman  if  he  knows  from  what  counties  hi 
Vixas  his  young  man  purchased  those  steers  ? 

Mr.  Earli — Well,  sir,  we  got  one  little  lot  of  sixty  cattle  at  New  Orleans.  About  225  wintered 
there,  and  60  head  came  in  on  a  schooner  from  the  gulf,  which  were  put  into  this  lot  and  brought  up 
im  the  summer.  Our  young  nuui  said  that  he  did  it  as  an  experiment,  to  see  how  the  cattle  would 
turn  out ;  and  they  did  very  well. 

Dr.  Raucb,  of  Illinois— Am  I  to  understand  you,  sir,  that  part  of  the  cattle  purchased  ni 
lower  Texas  were  driven  across  the  mouth  of  the  Red  river,  and  a  part  shipped  to  New  Orleans  ? 

Mr.  Earlb— Yes,  sir,  and  were  mixed  on  the  farm  afterwards.  The  first  lot  we  bought  in  New 
Means  were  wintered  in  Louisiana,  except  this  little  lot  of  sixty. 

Mr.  McCot,  of  Kansas— Mr.  President,  in  regard  to  the  matter  whether  or  not  cattle  coming 
hj  the  way  of  Abilene  communicate  the  disease,  I  feel  somewhat  interested.  In  June,  186T,  I 
•tarted  west  to  find  a  place  somewhere  beyond  the  settlements— to  some  point  where  the  cattle  of  the 
••nthwesi,  particularly  Texas  cattle,  might  be  driven  unmolested.    My  idea  was  to  •stablith  a 
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statkm  from  which  a  Texas  man  with  Texas  cattle  might  stand  at  least  an  eren  chance  of  gettinf 
them  to  market  nndistorbed — a  common  center,  where  the  hoyers,  coming  from  all  over  the  country, 
might  meet  them,  and  thus  create  a  market,  in  case  that  free  rig^ht  was  denied  the  first  holders  to 
bring'through  their  own  stock.  I  made  this  determination  in  June ;  having  selected  my  location, 
sent  ot(t  a  compet^^nt  man,  and,  about  the  1st  of  July,  returned  myself.  Eren  at  that  time,  cattla 
had  beg^nn  to  gather  about  this  center,  and  they  continued  to  congregate  from  that  time  onward. 

And,  by  the  way,  I  will  say  here  that  I  do  not  think  the  state  of  Texas  is  generally  aa- 
derstood ;  but  if  you  will  only  stop  to  think  of  it,  you  can  but  be  impressed  with  the  vastness  of 
its  area — being  six  tiroes  the  size  of  this  noble  state — and  its  infinite  stock-raising  capabilities,  pro- 
ducing, as  it  doeF,  three  and  an  eighth  millions-  of  cattle — one-eighth  of  all  within  the  United  States. 
Bo  deeply  were  it?  people  impressed  with  the  importance  of  some  such  more  as  we  then  made,  that, 
daring  our  canrassing  of  the  country,  the  inrariable  answer  to  the  question,  "what  is  your  great 
want?  what  will  contribute  more  than  anything  else  to  your  well  being  as  a  state  and  as  indirid- 
nals?"  the  answer  invariably  returned  wtis,  "only  give  us  some  outlet ;  some  opportunity  of  ge^ 
ting  to  market  such  portions  as  we  may  desire  to  bring  of  the  innumerable  herds  that  are  now  roam. 
ing  oreronr  vast  prairies,  and  are  comparatively  worthless  for  want  of  an  outlet."  I  will  stat* 
here,  gentlemen,  that  at  the  close  of  the  war,  cattle  were  almost  worthless  in  that  section,  on  aa- 
coont  of  their  untold  numbers ;  and  that  this  was  the  fact  yon  will  see  at  a  glance,  when  I  state  to 
yon  that  from  a  herd  of  6,000  we  bought  300  of  as  choice  cattle  as  I  ever  saw  for  six  dollars  apiece, 
or  rather,  I  would  say  that  the  average  cost  was  about  four  dollars  and  a  half  apiece  ;  while,  attha 
tame  time,  if  those  very  cattle  could  have  been  lifted  np,  transported  through  the  air,  and  setdowa 
in  the  Chicago  market,  they  would  quickly  have  sold  for  seventy-five. 

Having  this  knowled^  of  the  situation  of  matters,  I  selected  that  point  with  which  you  art 
already  familiar,  as  the  one  best  adapted  for  a  depot  at  which  these  vast  herds  might  congregate, 
be  sold,  and  placed  en  route  for  market.  I  did  this  in  the  latter  part  of  June,  as  I  have  already 
•tated,  and  by  the  middle  of  August  thirty-five  thousand  cattle  had  gathered  around  that  common 
centre,  mingling  freely  with  the  native  cattle  all  through  the  snmmer.  On  the  5th  of  September  wt 
opened  those  yards  and  began  shipping. 

And  right  here  I  wish  to  say  this  regarding  the  Texas  cattle  plague :  that  notwithstanding  thert 
was  this  vast  congregation  of  Texas  cattle,  mixed  up  promiscuously  with  the  native  cattle,  not  a 
tingle  case  of  that  disease  occurred — not  one. 

A  word  in  regard  to  the  routes  by  which  these  Texas  cattle  in  former  times  reached  a  market. 
They  were  sometimes  shipped  around  to  New  Orleans,and  then  came  forward  upon  the  Mississippi,bat 
most  of  them  were  driven  directly  to  the  mouth  of  the  Red  river,  and  1  beg  leave  to  call  your  atten-^ 
tion  to  the  character  of  the  country  through  which  they  in  that  case  passed.  They  were  all  the  way 
exposed  to  a  broiling,  almost  a  tropical  sun,  through  a  region  covered,  in  a  gpreat  measure,  with  tha 
pitch-pine,  from  which  the  resinous  substances  fairly  boiled  under  the  influence  of  this  intense  heat; 
through  a  country  covered  with  an  almost  worthless  grass,  so  utterly  miserable  that  no  steer  in  good 
flesh  would  eat  it  at  all,  and  which  a  poor  steer  would  only  browse,  rather  than  starve.  Such  waa 
the  character  of  a  g^eat  portion  of  the  country  over  which  these  cattle  were  obliged  to  pass. 

At  the  river  there  is  a  vast  swamp-^or  rather  a  gjeat  timber  country, interspersed  with  innumera- 
ble swamps — where  the  cattle  could  not  be  kept  waitbg,  and  where  it  was  absolutely  necessary  to 
push  them  forward  by  the  first  boat,  at  whatever  price  might  be  asked,  when,  of  course,  the  motto 
of  the  steamboats  wa.^,  the  more  cattle,  the  more  dollars .  Consequently,  of  course,  the  steamers 
were  so  much  crowded  that  it  would  be  impossible  for  a  single  animal  to  lie  down  during  the  whola 
trip,  and  so  that  there  was  no  such  thing  as  giving  food  or  water  to  one  of  them,  in  a  proper  man- 
ner. I  obtained  part  of  these  data  of  a  gentleman  entirely  familiar  with  this  subject,  who  assured 
ma  that  on  account  of  the  way  in  which  these  boats  were  so  densely  packed,  the  cattle  could  not  by 
any  possibility  change  their  position,  but  were  obliged  to  stand  from  six  to  eight  long  days— the 
only  way  in  which  food  could  be  given  them  being  to  throw  it  over  them  and  l«t  one  eat  it  from  tha 
back  of  another — the  only  water  that  they  got  being  such  as  could  be  thrown  over  them  by  tha 
hose. 

tt  is  not  to  be  wondered  at,  that  after  being  subjected  to  such  treatment  as  this,  they  should  ba 
diseased  on  arriving  at  Cairo,  and  be  capable  of  imparting  disease  to  the  devil  himself,  almost,  I 
was  going  to  say.  I  do  not  hesitate  to  say  that  any  cattle  in  this  country,  I  don't  care  how 
healthy,  after  being  treated  in  this  manner,  would  become  diseased  beyond  the  possibility  of  re- 
covery. 

Respecting  cattle  that  are  driven  from  the  west,  our  invariable  experience  has  been,  that  when 
cattle  have  been  wisely  selected,  driven  rightly,  handled  as  they  should  be,  making  daily  only  tha 
proper  number  of  miles,  and  stopping  when  they  ought,  and  properly  cared  for  as  to  food  and 
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drink,  they  hare  invariablj  arrived  in  good  condition,  healthy,  ideek,  and,  as  a  mle,  there  was  no 
diBease.    I  do  not  pretend  to  say,  that  no  cattle  that  came  from  that  way,  imparted  the  disease. 

It  is  a  fact,  that  when  those  thirty-fiye  or  forty  thousand  cattle  were  at  our  station  in  Jnly  and 
August— when  there  was  so  severe  a  drouth  through  the  country  that  com  turned  brown,  as  after  a 
frost,  and  when  all  of  our  water  was  well  nigh  dried  up — ^when  it  was  very  hard,  indeed,  to  get 
proper  feed  and  still  harder  to  provide  drink — some  of  them  died ;  but  I  assert  it  as  a  fact,  and  I 
believe  that  gentlemen  will  verify  my  statement  when  I  say,  that  when  the  disease  did  appear  in 
cattle  coming  that  way,  it  was  in  a  mild  form,  and  in  many  cases  not  fatal. 

As  to  the  causes  of  the  Texas  fever,  I  have  long  been  of  the  opinion,  and  that  opinion  baaed  on 
thought,  reason,  observation  and  inquiry,  that  it  can  be  traced  largely  to  the  barbarous  manner  in 
which  these  Texas  cattle  have  been  handled  ;  that  in  and  of  themselves,  they  contained  no  disease 
for  in  their  native  state,  they  are  as  healthy  as  cattle  anywhere.  In  Texas,  and  also  in  the  conntcy 
about  Abilene,  the  drovers,  a  venturesome,  wild,  risky  class  of  men,  collect  about  them  a  set  oC 
younger  men,  as  much  wilder  than  they  are  as  they  are  wilder  than  common  men,  whom  they  would 
send  out  to  gather  and  drive  in,  and  start  to  market,  their  cattle.  On  inquiring  of  them  as  to  how 
they  got  along  in  collecting  them,  a  common  answer  would  be,  <<oh,  we  give  them  hell !"  "What 
kind  of  drive  do  you  make  ?"  and  they  will  tell  you  ninety  miles  in  two  days. 

I  tell  you,  gentlemen,  that  these  cattle  are,  of  all  cattle  in  the  world,  the  most  tenacious  ol 
life,  or  the  last  one  would  be  killed  before  getting  here.  Native  cattle  would  not  bear  half  the 
abuse — it  would  kill  them  stone  dead. 

I  call  upon  every  one  who  htks  had  an  opportunity  of  examining  diseased  cattle  through  IIU* 
nois,  to  testify  H  the  larger  part  that  have  died  in  Illinois  have  not  been  lost  on  the  line  of  the  Illi- 
nois  Central.  And,  as  to  the  disease  being  almost  certainly  fatal,  I  was  about  to  assert  thatscMtsa 
two  hundred  cattle  have  died  in  Illinois  as  the  result  of  bringing  animals  from  the  west.  I  don't 
know  as  I  would  be  quite  warranted  in  making  that  statement,  but  I  have  watched  the  matter 
closely,  and  I  do  know  this  to  be  true  :  that  wherever  a  man  has  brought  through  a  drove  that  haf 
been  carefully  selected,  well  driven  and  cared  for,  that  herd  will  tell  its  own  story  upon  arrival ; 
and  that,  when  you  find  cattle  looking  poor,  rough,  running  oflf  when  you  walk  towards  them,  and 
with  that  peculiar  air  of  wildness  about  them,  you  may  be  assured,  beyond  all  possibility  of  mis- 
take, that  they  have  been  promiscuously  collected,  badly  handled  and  rushed  forward  to  market  bj 
a  man  who  esteems  the  best  hand  to  be  the  one  who  will  drive  them  the  longest  and  whip  them  the 
most  in  a  day. 

As  soon  as  the  weather  turned  cold  the  cattle  stopped  dying. 

Thb  PRasiDBHT— Allow  me  to  interrupt  you,  sir,  to  inquire  if  both  heifers  and  cows  are  driwi, 
np,  habitually? 

Mr.  MoOot— Yes,  sir,  they  drive  everything,  from  a  sucking  calf  to  a  fifteen  year  old  steer. 

Thb  Prbsidbnt— What  do  they  do  with  the  female  cattle? 

Mr.  McOot — I  suppose  you  have  been  eating  some  of  them  in  this  town. 

Thb  Prbsidbxt — I  asked,  because  I  have  never  seen  one  of  them. 

Mr.  McOor — I  was  going  on  to  say  that  the  cattle,  when  they  arrive  in  May  and  June,  are  not 
iat  enough  to  go  to  market.  During  this  last  spring  especially,  it  has  been  the  case,  that  a  large 
per  centage  of  four-year-olds  or  older,  have  been  bought  by  Indiana  men,  and  sent  forward  here  for 
pasture.  And  I  will  say,  by  the  way,  that  they  were  bought  instead  of  higher  priced  cattle,  for  the 
purpose  of  making  money  on  them,  and  I  leave  it  to  every  one  who  has  handled  them,  if  money  hai 
not  been  made — i  say  that  it  has,  and  largely,  too. 

Thb  Pbbsidbnt — I  don't  exactly  yet  understand,  Mr.  MpCoy,  what  becomes  of  the  cows. 

Mb.  McGot— I  was  about  to  say,  sir,  that  they  were  held  there  until  they  got  fat  enough  for 
beef  and  then  they  were  shipped  to  market,  many  of  them  being  bought  by  residents  of  Kansaiy 
Neoraska,  Montana,  Colorado,  Idaho,  and  some  going  to  California,  even. 

And  in  that  connection  I  will  say,  that  there  are  very  few  in  Texas  who  spay  their  heifers,  but 
they  are  very  few  indeed,  for  it  is  a  little  too  much  work  for  the  southwestern  man.  Their  cattile 
are  so  comparatively  worthleps  for  want  of  a  market  and  an  outlet,  and  so  many  difficulties  have 
been  thrown  in  their  way,  that  the  raising  of  cattle  in  Texas  has  been  very  much  discouraged  tBere- 
by.  The  dealers  are  so  indifferent  that  I  never  yet  have  seen  a  man  in  Abilene  who  could  teU,  with* 
in  five  hundred,  how  many  cattle  he  had,  while  I  have  often  seen  men  who  didn't  know  within  ten 
thousand— there  are  so  many  of  them  and  they  are  so  nearly  worthless  that  no  particular  reckoninf 
is  kept  of  them.  Cattle  are  recognized  by  the  brand.  The  laws  of  Texas  require  cattle  to  be 
branded  when  a  year  old  (and  not  until  then,  as  I  understand  it),  and  if  those  cattle  are  found  one 
■die  or  a  thousand  miles  away,  the  man  whose  brand  they  bear  is  considered  authorised  to  takA 
them ;  while  on  the  prairie,  cattle  seemed  to  have  no  value  at  all;  but  to  acquire  it  the  moment  that 
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lh«7  arriye  at  our  eUtion ;  and  it  was  a  case  of  almost  daily  occurrence  for  a  man,  aeeinip  fifteen  or 
twenty  of  his  cattle  in  another's  herd,  to  ''go  for  them/'  drive  them  out  and  take  them  off. 

Mb.  Christie,  of  Canadar-Mr.  President,  I  do  not  wish  the  gentleman  from  E^ansas  (Mr.  Mc- 
Coy), to  suppose  that  anybody  was  speaking  of  him  or  his  establishment  with  the  least  intention  of 
a^ng  anything  derogatory.  I  am  quite  aware  oE  the  great  exertions  made  by  himself  and  hit 
partners,  which  are  very  deserving  of  praise — they  are  io — ^I  feel  that.  Besides  that,  I  am  quite 
willing  to  admit  what  I  think  is  beyond  contradiction,  that  the  cattle  arriving  by  way  of  AbilenOf 
are  in  much  bettor  condition  and  are  treated  much  better  than  cattle  coming  by  the  river. 

I  will  not  have  him  labor  under  the  impression  that  I  intended  any  reference  to  himself  person- 
ally, or  to  his  cattle.  I  spoke  in  order  to  counteract  the  impression  that  I  feared  might  be  left  on 
the  minds  of  some,  at  least,  to  wit :  that  cattle  coining  from  the  south  alone,  were  those  which 
contaminated  others. 

Mb.  Rauch,  of  Dlinois— I  move,  Mr.  President,  that  this  convention  do  now  a<y •nm  to  ten 
o'clock  to-morrow  morning,  Wednesday  December  2d.  * 

The  motion  prevailed. 


SECOND  DAY— MORNING  SESSION. 

The  convention  met  pursuant  to  a^oumment. 

Tub  PRBsiDBiiT— If  any  gentlemen  have  arrived  since  yesterday  who  have  not  reported  tfatm- 
Mlves,  as  delegates,  we  shall  be  glad  to  have  them  forward  their  names  to  the  secretary,  and  to  af- 
filiate with  them. 

Mb.  Hamilton,  of  Pennsylvaniar-Mr.  President,  I  am  directed  by  the  Pennsylvania  delegatioB 
to  present  the  credentials  of  the  following  representatives  from  that  state  : 

B.  C.  Hume,  A.  Boyd  Hamilton,  Dr.  Hiram  Corson. 

Db.  Johns,  of  Illinois — Mr.  President,  I  beg  leave  to  lay  on  the  secretary's  desk  the  credMI- 
tills  of  Dr.  N.  8.  Townsend,  of  Iowa. 

Mb.  RgrNOLDS,  of  Illinois — I  move,  Mr.  President,  that  the  gentlemen  just  named  be  admitted 
M  members  of  this  convention,  without  going  through  the  formality  of  havmg  their  credentiala 
passed  upon. 

The  motion  prevailed. 

Mb.  Smith,  of  Missouri — Mr.  President,  I  believe  I  have  some  information  on  the  subject  of 
tka  Texas  cattle  fever,  upon  points  not  yet  presented  to  the  convention ;  but  before  presenting  thett 
I  would  like  to  say  a  few  words  relative  to  some  matters  that  have  already  come  before  the  conveB- 
tion. 

1st.  In  regard  to  the  enterprise  at  Abilene,  it  deserves  high  approbation.  When  considered 
■imply  as  a  financial  speculation,  I  do  not  think  that  the  g^o-aheadativeness  and  sagacity  which  con* 
oeived  and  carried  it  forward,  can  be  too  highly  estimated ;  but  when  the  gentleman  asks  our  sym- 
pathy for  men  who  have  grown  rich  by  doing  nothing  themselves  but  just  lying  back  and  allowin|; 
their  herds  to  accumulate,  I  think  it  is  very  much  like  appealing  to  our  feelings  in  behalf  of  the 
capitalists  of  Wall  street,  who,  in  the  financial  turn  of  the  country,  find  themselves  overburdened 
with  greenbacks.  'If  those  capitalists  chase  to  send  out  their  money  into  the  country  to  provide  Hi 
with  means  wherewith  to  work,  they  certainly  would  be  deserving  of  great  credit ;  but  it,  with  thosa 
greenbacks,  they  sent  out  a  sentence  of  death  to  us,  or  imposed  conditions  which  would  in  the  end 
tnin  every  man  who  took  them,  it  does  not  seem  to  me  that  they  would  merit  anything  at  all.  This 
illustration,  as  I  conceive,  applies  exactly  to  this  Abilene  enterprise.  It  is  not  disputed  that  these 
Texas  cattle,  when  driven  through  the  country,  will  impart  disease,  and  I  have  no  doubt  that  if  wt 
should  take  two  men,  one  of  whom  brings  cattle  to  us  by  way  of  the  Mississippi,  and  the  other  by  way 
of  Abilene,  they  would  mutually  condemn  each  other.  I  do  not  think,  myself,  that  simply  because 
Tdxas  cattle  reach  us  through  the  one  or  the  other  of  those  channels,  they  should  therefore  be  al- 
lowed to,  at  all  times,  come  into  this  country.  Besides  that,  so  far  as  one  or  the  other  of  theSa 
routes  being  the  principal  one,  more  cattle  ^have  probably  passed  through  the  western  counties  of 
Missouri  and  the  eastern  counties  of  Kansas,  than  through  any  other  sections — and  what  render* 
the  matter  worse  there  is  that  the  driving  is  not  confined  to  any  particular  tracts ;  and  notwithstand- 
Ing  they  are  brought  through  in  a  more  humane  manner  than  through  any  other  channel,  they  iU- 
■eminate  the  disease  more  widely  than  any  other  herds.  The  cattle  started  from  the  Indian  Nation 
and  driiren  up  through  these  countiee,  feeding  on  the  rich  grasses  that  grow  so  loxuriaptihy  Htni, 
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haye  neyertheless  spread  this  peei  so  extensiyely  through  the  conntrj,  that  the  people  are  desperate 
and  are  determined  that  no  mora  cattle  shall  find  a  market  by  passing  throngh  that  section  of  the 
country. 

It  seems  to  me  that  all  these  theories  concerning  the  disease  are  premature,  and  when  a  oommit- 
tee  was  proposed  who  should  report  reg^ding  the  propagation  of  this  disease,  etc.,  I  could  not 
think  of  any  time  less  than  three  years,  in  which  they  could  possibly  do  so.  A  few  such  facts  as 
were  brought  before  us  yesterday  by  the  gentleman  from  New  York  (Mr.  Gould),  are  worth  all  the 
theories  entertabed  by  the  largest  cattle  growers  that  ever  existed  in  the  United  States. 

So  much  has  been  said  and  written  upon  this  subject,  that  it  would  seem  as  if  little  which  was 
new  could  be  offered  ;  but  so  long  as  thore  is  a  doubt  and  discussion  upon  the  matter,  we  cannot 
dispense  with  any  facts  which  may  throw  light  upon  it. 

Theories  can  only  be  constructed  upon  a  foundation  of  facts,  and  until  we  have  more  of  these 
it  is  hardly  safe  to  undertake  to  build  up  the  latter.  It  is  eren  denied  by  some  that  there  is  any 
cause  for  action ;  that  Texas  fever  u  a  mere  chimera,  begotten  in  jealousy,  and  hatched  in  the  in- 
terest of  farmers  aud  cattle  dealers  of  the  border  states,  who  wish  to  stop  the  trade  in  Texas  cattle, 
in  order  to  remove  competition  in  bneiness.  I  know  that  such  was  the  feeling  among  many,  and  I 
confess  to  a  participation  in  it  before  I  went  to  lire  in  the  district  which  has  suffered  most  by  the 
disease ;  but  the  experience  of  last  summer  ought  to  convince  the  most  skeptical  that  it  is  a  reality, 
and  that  the  damages  it  inflicts  are  worthy  of  national  consideration. 

So  long  as  these  damages  were  confined  to  the  remote  borders  of  Missouri  and  Kansas,  very 
little  sympathy  was  elicited,  and  it  was  with  some  difficulty  that  tha  legislatures  of  the  States  most 
interested  could  be  induced  to  pass  laws  upon  the  subject ;  and  even  when  they  did,  they  were  so 
imperfect  that  the  evil  was  only  partially  remedied.  But  the  experience  of  last  summer  was  too 
severe,  and  the  lesson  it  taught  too  plain  to  be  longer  neglected. 

I  have  here  the  report  of  Dr.  Badger,  published  in  the  MissouM  Agpricultural  Report  of  186C. 
Before  proceeding  to  read  it,  however,  I  would  like  to  say  that  Dr.  Badger  has  lived  in  Yemon 
county  for  a  great  many  years ;  that  he  is  an  intelligent  man,  and  one  every  way  competent  to  ob- 
serve and  explain  him:>elf  understandingly.  And  I  felt,  too,  as  if  I  ought  to  say  this  in  relatioi 
to  him,  because  ver>'  many  things  are  observed  by  men,  who,  however  competent  in  other  places, 
are,  like  myself,  not  competent  to  investigate  the  pathology  of  the  disease. 

Before,  however,  quoting  his  remarks,  I  will  read  that  portion  of  the  report  immediately  pfe- 
eedingthem. 

"TEXAS   FKVBR  AMOMO  CATTLE. 

"Another  pest  which  has  made  its  appearance  in  the  state  within  the  past  season  is  the  Texas 
fever,'  'Spanish  fever,'  or  'Texas  murrain,'  as  it  is  variously  known.  This  is  not  a  new  pest  in  the 
state,  as  the  statutes  show.  There  was,  however,  almost  an  entire  immunity  from  the  disease  da- 
ring the  war,  when  the  driving  in  of  Texas  cattle  was  entirely  suspended,  with  the  exception,  pa^ 
haps,  of  a  very  few  isolated  cases,  which  gave  rise  to  the  only  cases  occurring  during  the  war. 

"  The  subject  is  an  interesting  one,  and  one  which  will  demand  legislation.  The  existing  law 
in  the  case  seems  to  be  entirely  inadaquate  for  the  protection,  and  the  people  have  frequently  been 
obliged  to  resort  to  other  means. 

"  Mr.  William  Montgomery,  of  Stockton,  Missouri,  writes :  We  are  at  a  loss  as  to  how  the 
disease  is  communicated,  as  there  is  no  apparent  disease  among  the  Texas  cattle ;  but  wherever  they 
are  herding  any  length  of  time,  cur  cattle  take  some  disease  peculiar  to  dry  murrain,  and  the  ac- 
tions of  the  animal,  with  the  disease,  are  similar  to  a  horse  with  the  botts  or  colic.  They  seem  to 
suffer  severely  with  inward  fever.  When  dissected,  they  appear  to  be  dry  and  scorched  with  inward 
fever  Nearly  all  that  take  the  disease  die,  unless  treated  immediately.  Our  remec^  is,  to  drench 
them  with  lard,  or  slugs  of  fat  bacon.  It  does  not  look  reasonable  that  the  Texas  cattle  could 
communicate  the  disease  themselves ;  but  the  general  opinion  is  that  the  disease  is  communicated 
by  the  breath. 

"As  to  an  amendment  of  the  laws,  we  think  it  would  be  well  to  have  them  so  amended  as  to 
prohibit  Texas  cattle  from  passing  through  the  State,  except  during  the  cool  season  of  the  year,  as 
we  have  noticed  no  disease  similar  to  Texas  or  Spanish  fever,  except  during  warm  weather — mostly 
contracted  near  ranches  and  watering  places." 

Another  gentleman  of  Southwest  Missouri,  writes  as  follows  :  "  I  have  lost  very  heavily  this 
season  by  the  'Texas  fever,'  and  although  it  is  very  strange  to  me  how  an  animal  that  is  healthy  i^ 
self  can  impart  so  dangerous  a  disease  to  other  healthy  cattle,  I  am  nevertheless  satisfied  tbatitcsa 
be  done,  as  I  have  lost  about  one  hundred  and  fifty  head  by  the  disease.  They  show  the  first  symp- 
tomi  by  standing  perfectly  still  in  the  position  that  they  take  to  hold  back,  head  down,  fore  ^t 
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tlmut  a  Httte  fonrvd,  ears  dropped  down,  and  are  neither  hongrj  nor  thirsty.  Their  bowels  be- 
come yery  costive ;  in  fact  it  seems  as  if  their  intestines  became  entirely  dry,  and  unless  an  operar 
tion  can  be  obtained,  they  die.  Our  most  successful  mode  of  treatment  was  to  make  them  swallow 
a  piece  of  fat  meat  (bacon),  and  force  another  one  up  their  posterior  (rectum)  with  the  arm,  as  large 
as  admissable,  and  as  far  as  possible.  We  saved  about  sixty  after  we  adopted  this  mode  of  treat- 
ment, but  the  hair  came  off  in  spots  from  one  to  five  inches  in  diameter.  I  doubt  whether  it  can  be 
cured  in  every  case.  I  have  heard  a  great  many  theories  about  it ;  but  I  understand  you  want  facta 
and  I  have  written  them. 

**  There  is  another  fact  that  cannot  be  gainsaid,  that  is,  since  1861  there  has  not  been  a  single 
case  of  Texas  fever  in  Southwest  Miesoun,  neither  has  there  been  any  Texas  cattle.  Until  the  past 
spring  and  summer  we  have  had  Texas  cattle  and  Texas  fever.  I  have  been  dealing  in  cattle  all  the 
time  since  1861,  and  in  the  time  did  not  lose  a  brute  until  the  past  summer ;  so  I  say  it  is  the  south- 
ern cattle,  and  they  ought  not  to  be  allowed  to  enter  the  State  from  the  15th  of  April  to  the  1st  of 
October.    Kansas  learned  this,  and  has  legislated  accordingly." 

Mr.  Huron  Burt,  of  Williamsburg,  Callaway  county,  says  :  *'  We  have  had  some  experience 
with  the  disease  on  the  Nine-mile  prairie.  Last  spring,  early  in  April,  a  lot  of  oxen  passed  through 
our  county  on  their  way  west,  for  some  overland  freighters,  that  had  been  shipped  from  New  Or- 
leans to  St.  Louis.  The  grass  was  just  starting  forth,  and  the  cattle  were  occasionally  stopped  to 
bite  at  it.  Wherever  they  gprased  the  virus  of  the  disease  was  left,  and  all  cattle  that  fed  on  the 
same  ground  on  which  the  Texas  oxen  gprased,  were  afflicted  with  the  disease — nine-tenths  of  all  the 
cattle  affected,  dying. 

"The  disease  was  communicated  for  several  months,  in  fact,  during  the  whole  season,  until  tba 
unusually  heavy  rains  in  September,  which  seemed  to  have  washed  away  the  seeds  of  the  disease 
that  had  been  so  fatally  implanted  all  along  their  route.  It  was  necessary  for  an  animal  to  feed  on 
the  self-same  ground  to  contract  the  disease.  Those  feeding  up  to  the  very  verge  of  the  poisoned 
ground,  with  only  a  fence  intervening,  were  unharmed.  And  I  am  further  informed  that  the  dis- 
ease is  only  communicable  from  Texas  cattle.  Stock,  feeding  after  our  home  cattle,  that  are  dis- 
tased,  escape  unaffected. 

**  This  has  proven  to  be  the  most  fatal  cattle  disease,  and  the  most  destructive  to  the  stock 
growbg  interests,  ever  known  in  Callaway.  Captain  Uobson  .lost  all  his  cattle,  some  fifteen  or 
twenty,  save  one.  His  son  lost  all  of  his.  Mr.  Everhart  lost  several;  among  the  num- 
ber, a  very  fine  bull,  which  is  a  loss  indeed — animals  of  this  character  being  quite  scarce  in  oar  sec- 
tion. Mr.  Joseph  Qrant  lost  some  valuable  cattle,  besides  others  that  do  not  occur  to  me  at  this 
moment.  If  the  intervention  of  law  was  ever  required  in  any  caae,  for  the  protection  of  stock  grow- 
ers, it  is  in  this  instance ;  and  I  am  heartily  glad  to  see  the  movements  made  in  this  direction. 
Four  and  a  half  or  five  months  should  be  the  extreme  limit  allowed  for  passing  this  kind  of  stock 
through  our  State,  and  I  am  not  sure  but  a  shorter  limit  would  be  justifiable,  say  from  November 
l&th  to  March  15th." 

The  following  communication  from  Dr.  Albert  Badger,  of  Vernon  county  Mo.,  gives  the  most 
full  account  of  the  disease  that  we  have  been  able  to  obtain  : 

TBS   SPAHISH,   OB  TBXAS  FBTBB. 

''The  Spanish  or  Texas  fever  is  well  known  to  the  older  residents  of  this  county. 

**  This  disease  was  first  recognised  as  having  been  propagated  by  cattle  driven  from  Texas  some 
twelve  or  thirteen  years  ago ;  the  disease  having  been  in  the  county  some  two  seasons  previous  to 
its  having  been  traced  to  the  Texas  cattle. 

"  From  the  first  breaking  out  of  this  fever,  it  was  found  to  be  confined  to  the  large  roads  or 
highways  running  through  the  county  from  south  to  north,  and  finally  was  centered  on  the  Texas 
cattle,  I  believe,  in  the  year  1853,  by  its  being  confined  to  one  highway  through  the  country,  over 
which  these  cattle  passed  in  that  year.  On  this  road  the  disease  was  quite  fatal,  killing  about  fifty 
per  ceuk.  of  all  the  cattle  on  the  road ;  the  persons  living  near  the  water  courses  over  which  the 
road  crossed,  lost  as  high  as  ninety  per  cent.  Captain  Freeman  Barrows,  and  Peter  CoUey,  the  one 
living  at  the  ford  of  the  Osage  river,  the*other  near  by,  lost  the  latter  per  cent. ;  one  of  them  own- 
ing about  one  hundred  head,  while  the  former  had  considerably  above  that  number.  Mr.  Collins, 
living  at  the  ford  of  Clear  Creek,  south  of  the  above,  lost  an  equal  proportion. 

"  The  disease  being  in  no  other  part  of  the  county  that  year,  satisfied  the  people,  on  this  road 
at  least,  that  they  had  found  the  true  origin,  as  it  had  been  among  the  cattle  in  the  county  for  two 
summers  past.  In  a  season  or  two  after,  almost  every  settler  of  the  county  was  convinced  that  the 
Texas  cattle,  in  some  way,  communicated  this  fever  to  our  stock,  although  a  few  persons  living  se- 
cluded from  the  great  highways  were  unbelievers,  and  still  remain  so.    In  facC  the  way  this  disease 
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is  propagnted,  the  obscarity  sarroondiiig:  it  for  want  of  a  defined  canm,  together  with  the  diffoxsnt 
conflicting  opinions  of  almost  every  citisen  familiar  with  it,  gives  them,  at  least,  a  reasonable  ex- 
cuse for  believing  no  one's  opinion.  Two  things  only — the  symptoms  of  the  fever  and  its  fatality 
—are  agreed  to  by  every  one ;  the  latter  being  much  greater  in  a  warm,  dry  summer  than  in  a  cold, 
wet  one ;  the  disease  always  ceasing  when  the  frosts  and  freeses  have  killed  the  vegetation. 

"  The  first  symptoms  of  the  fever  discoverable,  several  days  before  there  is  any  appearance  of 
the  sickness,  is  a  dry  cough,  which  is  noticeable  by  careful  observers.  In  a  few  days  after  this,  tha 
nose  becomes  dry,  and  the  ears  slightly  drooping,  when  more  fiies  will  be  found  to  collect  on  this 
than  the  other  cattle.  At  this  stage  the  breath  will  be  found  to  have  lost  its  sweetness,  so  peculiar 
to  graving  cattle,  and  assumed  the  sickening,  feverish  smell,  generally,  if  not  always,  found  ia 
Texas  cattle,  which  I  can  best  describe  by  comparing  it  to  the  smell  of  our  slaughter  houses,  or  con- 
stantly crowded  stock  yards  in  cities.  From  this  condition,  in  one  or  two  days  the  fever  gains  iti 
highest  stage,  and  is  found  to  have  disseminated  itself  over  the  whole  body,  the  heat  being  verj 
great,  and  the  arteries  of  the  neck  are  seen  to  beat  in  short,  heavy  throbs,  and  the  ears  very  much 
lopped ;  the  hinder  parts  reel  in  walking,  the  animal  getting  up  or  lying  down  with  difficult ;  tha 
breath  and  exhalations  are  very  disagreeable ;  the  end  of  the  tail  is  usually  hollow  for  two  or.  thre« 
inches ;  the  pith  in  the  horns  has  commenced  to  decay,  if  not  already  decayed ;  the  animal  refusing 
to  notice  the  herd,  remaining  stupid,  if  not  disturbed,  neither  seeking  food  nor  water.  Some,  in 
this  stage,  will  pass  water  mixed  with  blood,  and  dung  naturally ;  others  will  pass  water  of  a  nat- 
ural color,  and  not  dung  at  all,  or  but  very  little,  and  that  in  a  dryish  lump.  In  another  type  of 
the  disease,  which  will  occur  perhaps  in  every  eighth  or  tenth  case,  after  being  taken  the  same  waj, 
and  having  the  same  symptoms  as  those  described;  even  to  the  hollow  horns  and  tails — the  animal 
does  not  get  weak,  sluggish  or  stupid,  but  is  always  to  be  found  on  its  feet,  in  a  watchful  attitude, 
with  head  turning  to  any  noise,  which,  if  close  by,  it  rushes  toward,  even  through  fences  or  against 
trees ;  the  eyes  being- of  a  green  cast,  very  glaring  and  wild;  those  of  the  first  type  have  a  dead, 
•leepy  and  glased  appearance.  Both  these  classes  die,  as  I  have  described  them,  without  any 
change,  except  their  hair  deadens  before  death,  and  has  the  appearance  of  that  on  a  dry  hide. 

"  The  drove  mentioned  as  having  passed  through  the  country  in  1853,  was  owned  by  Mr.  Rio^ 
lutl  Burriss,  of  Spring  river.  They  were  driven  from  Texas  the  fall  previous,  and  wintered  about 
fifty  miles  south  of  here,  near  Sarcoxie.  In  the  first  days  of  June,  Mr.  Burriss  came  into  tbii 
county  with  his  cattle,  apparently  heidthy,  in  good  order,  and  no  lame  ones  in  the  drove — numbar- 
ing  about  460  head.  He  made  a  slow  passage  through  the  county,  grazing  in  the  best  grasses  near 
the  road,  unmolested,  as  no  one  knew  at  this  time  that  this  species  of  cattle  propagated  a  disease  to 
ours.  In  the  first  days  of  July  the  fever  broke  out  on  the  road  traveled  by  this  drove,  lasting  untB 
the  frost  put  a  stop  to  it,  with  the  fatality  previously  mentioned.  As  the  disease,  this  year,  was  in 
no  other  locality,  except  where  tiiese  cattle  were  driven  and  graied,  the  citisens,  after  careful]^ 
tracing  their  route  through  the  county  in  all  their  wanderings,  came  to  the  conclusion,  for  the  first 
time,  that  this  fever  was  engendered  from  the  Texas  cattle.  This  was  verified  most  fully  in  the  nesct 
jear ;  and  up  to  tha  outbreak  of  the  war,  hundreds  of  circumstances  ha^e  occurred  in  proof  that 
they  were  not  mistaken. 

"  No  Texas  cattle,  until  this  year,  have  been  passed  into  or  through  this  county  since  the  year 
1860,  except  two  yoke  of  oxen  in  the  fall  of  1865,  worked  hereby  Mrs.  Box ;  neither  has  there  been  a 
single  case  of  fever  during  this  period,  or  any  fatality  among  our  cattle.  Mrs.  Box's  were,  so  far 
as  could  be  seen,  heidthy  and  not  lame.  The  neighbor's  whose  cattle  came  in  contact  with  these 
oxen  were  Mrs.  Smalley,  Mr.  Oothran  and  Mr.  Packard,  each  having  the  Spanish  fever  among  their 
stock,  losing  some,  notwithstanding  the  lateness  of  the  season. 

"  About  three  thousand  head  of  Texas  cattle  passed  through  Ais  county  in  the  month  of  Sunk 
of  this  year,  and  a  portion  of  them  reached  six  or  eight  miles  into  the  adjoining  county  of 
Bates,  before  being  turned  back  by  the  citizens  of  that  county.  They  returned  on  tbi 
same  road  previously  traveled,  making  no  delay  in  their  passage  either  way  mor# 
than  was  necessary.  The  disease  did  not  break  out  for  some  six  weeks  or  two  months  after  ttal 
passage  of  the  droves,  many  more  recovering  from  it  than  usual — and  about  forty  per  cent,  dying 
— extending  into  Bates  county  to  the  point  where  they  were  turned  back.  It  proved  more  fatal  ifi 
Ihe  crossing  of  water  courses,  killing  about  seventy  per  cent. 

In  1858,  my  stock  were  exposed  to  this  fever  by  coming  in  contact  with  a  drove  of  Texas  cat* 
tie.  The  fever  was  very  bad  among  tikem,  one  or  two  dying  every  day  through  the  month  of 
August;  they  were  in  daily  contact  with  Mr.  Millender's  stock,  who  kept  a  herder,  not  suffering 
them  to  reach  the  grounds  that  had  been  used  by  the  Texas  droves,  yet  he  had  not  a  single  case  of 
fever.  When  spoken  to  about  keeping  my  stock  from  coming  in  contact  with  his,  he  told  me  ther^ 
was  no  danger  of  our  own  cattle  diseasing  one  another.  I  have  since  watched  many  such  exposures, 
fend  in  no  case  has  the  fever  been  propagated.    Tha  fanners  have  each  an  opinion  as  to  how  thtf 
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liiMftM  was  propagated  to  their  cattle,  some  thinking^  it  is  throof  h  the  lame  ones,  a  few  of  which 
will  be  found  in  nearly  every  drove  coming^  from  Texas.  Their  feet  become  worn  out  and  sort 
from  long  travel,  matter  forms  between  the  hoofs  and  is  left  on  the  ground  and  in  the  water  through 
which  they  pass,  and  it  is  contended  this  inoculates  our  cattle  by  being  taken  into  the  stomach  or 
otherwise.  Others  think  it  is  done  by  the  excrements  left  by  those  that  are  lame,  or  the  diseased 
ones ;  while  some'think  it  is  through  the  slobber  or  froth  which  is  left  on  the  grass.  On  one  thin^ 
Ihey  agree— that  the  fever  is  propagated  in  some  way,  raging  until  the  cold  weather  puts  a  stop  to 
it,  no  remedy  appearing  to  have  any  effect.  From  tiie  few  cases  mentioned,  which  are  selected  from 
many  of  like  nature,  I  have  been  led  to  believe,  first,  that  the  disease  is  conveyed  to  our  cattle  by 
ihoee  from  Texas ;  second,  that  the  feeding  of  a  large  herd  one  winter  in  this  climate  dues  not  stop 
Ihe  spread  of  the  infection  from  them  in  the  next  season ;  third,  that  Texas  cattle,  in  apparent 
good  health,  give  disease  to  ours ;  fourth,  that  the  disease  is  not  contagious  from  our  own  cattle  ta 
ft*oh  other ;  fifth,  that  killing  frosts  will  stop  the  disease ;  sixth,  that  no  remedy  has  been  found  to 
€we  this  fever. 

'<  In  a  very  close  observation  of  this  disease  among  my  own  and  neighbors'  stock  for  the  last 
<hirteen  years,  I  have  generally  found,  on  opening  those  that  had  died,  but  very  little  blood,  and 
ihe  following  results :  those  that  passed  water  mixed  with  blood,  the  kidneys  and  surrounding 
parts  were  entirely  decayed,  the  other  parts  of  the  body  sound ;  those  that  did  not  dung  at  all  or 
bat  very  little,  with  manifolds  perfectly  dry  and  partly  decayed,  while  the  large  stomach  would  be 
•more  or  less  mortified — other  parts  healthy ;  those  that  appeared  to  dung  and  pass  water  naturaUy 
«ith  a  liver  more  or  less  decayed,  the  gall  always  swelled  to  its  greatest  tension— other  parts  healthy; 
4hoBe  that  were  ever  on  their  feet  in  a  watchful  attitude,  the  brain  was  found  more  or  less  decayed. 
!niis  leads  me  to  believe  the  disease  to  be  in  the  blood,  which  finally  becomes  congestive,  destroy* 
dug  the  parts  in  a  few  hours  after  it  becomes  seated,  and  no  doubt  in  many  cases  could  be  cured  if 
we  knew  exactly  when  and  where  it  had  located  itself — blood  letting  not  being  sufficient,  of  itself, 
to  check  the  inflammation.  The  hollow  horn  and  tail,  no  doubt,  is  caused  by  the  fever  destroying 
the  blood  in  the  extremities  before  it  does  in  the  vessels,  which  it  does,  in  a  great  measure,  bef<»« 


'This  county  has  suffered  very  severely  with  this  disease  for  a  number  of  years,  losing  in  tht 
jear  1858,  cattle  estimated  to  the  value  of  over  one  hundred  thousand  dollars.  The  present  law  if 
▼ery  defective  for  keeping  out  the  disease.  First,  it  only  precludes  the  sick  ones  from  a  passage 
Ifarough  the  country,  and  few  men,  under  oath,  can  say  that,  because  a  steer  has  an  unhealthy 
•mell,  that  he  is  sick,  when  apparently  he  is  in  as  g^d  health  as  their  own  cattle.  Secondly,  ia 
order  to  separate  the  lame  or  sick  ones,  if  any,  the  drovers,  under  our  present  law,  are  required  to 
impound  them,  in  order  that  the  selection  may  be  made.  How  is  it  possible  to  impound  from  tea 
to  seventy  thousand  head  of  cattle  when  the  owner  has  not  a  single  pound,  and  no  means  of  get- 
ting one  ?  If  a  farm  was  bought  for  this  purpose,  the  country  for  miles  around  would  be  overruft 
ood  eat  out  by  these  cattle  waitbg  their  turns  for  examination,  thereby  destroying  every  head  of 
stock  in  that  and  the  immediate  locality ;  in  fact»  why  select  the  sick  ones  when  there  is  equal  daib- 
gtr  in  those  that  are  apparently  well  ? 

''One  thing  is  certain,  this  part  of  Missouri,  one  of  the  best  counties  in  the  State  for  raising 
atock,  must  quit  the  business,  or  our  laws  must  protect  us.  This  can  be  done  by  so  changing  them 
OS  to  preclude  this  species  of  stock  entirely,  or  let  this  State  buy  a  right  of  way  from  some  point 
pn  the  railroad  to  the  northern  border  of  Arkansas  or  the  Indian  territory,  running  as  much  as 
possible  through  our  prairies.  This  will  not  interfere  with  citisens.  Tax  each  head  of  sto^ 
driven  over  this  road,  one  or  two  dollars  until  the  road  is  paid  for ;  the  drovers  will  readily  pay 
this  sum,  which,  no  doubt,  will  pay  for  it  in  two  or  three  years .  I  was  informed  this  year  that 
there  was  seventy  thousand  head  of  these  cattle  between  this  county  and  Neosho,  a  distance  of  not 
more  than  one  hundred  miles,  and  that  many  more  would  be  driven  next  year,  if  they  succeeded  in 
letting  through  this.  By  this  means,  a  great  outlet  would  be  furnished  Texas  for  the  surplui 
ptock,  and  St.  Louis  would  also  be  the  gainer.  This  would  seem  to  be  better  than  a  law  excluding 
them ;  and,  further,  this  great  highway,  honestly  conducted,  would  in  a  short  time  be  a  great 
source  of  revenue  to  the  State.  The  drovers,  this  winter,  on  the  meeting  of  the  legislature,  will 
spare  neither  time  nor  money  to  abolish  the  present  laws,  or  getting  relief  in  some  other  way.  I 
propose  for  their  consideration  this  road— without  it  they  must  g^ive  up  their  occupations  or  wt 
must  ours. 

"Bespectfully, 

ALBERT  BADGER. 
"Nbvida  City,  Vbrhon  Co.,  Mo." 

The  report  goes  on  to  soy : 

"Beporto  have  reached  us  of  ttie  ravages  of  Texas  fever  from  Kansas,  Tennessee,  Keataeky 
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and  Illinois.    The  lostes  from  it  hare  been  heavy ;  in  some  instances  Terj  choice  and  Talnable  stodc 
has  been  lost. 

^'Western  States  have  been  severely  censured  in  some  quarters  for  passing  laws  to  prevent  tha 
introduction  of  this  disease,  attributing  to  us  selfish  motives,  namely,  the  prevention  of  the  com- 
petition of  southern  cattle  in  our  markets.  It  will  be  seen,  by  reference  to  the  opinions  already 
given  of  farmers  of  southwest  Missouri,  a  locality  that  has  suffered,  probably,  more  than  any 
other,  that  no  such  selfish  motive  is  apparent.  They  propose  that  the  Texas  cattle  shall  be  pre- 
vented from  being  driven  into  the  state  during  the  warm  season  when  the  fever  is  so  readily  com- 
municated, but  to  be  allowed  unrestricted  passage  during  the  cold  weather,  when  the  disease  seemf 
not  be  readily  communicated.  Dr.  Badg^  proposes  that  the  State  shall  purchase  a  right  of  way 
from  the  southern  line  of  the  State  to  the  Pacific  railroad,  on  which  Texas  cattle  may  be  driven  a^ 
all  times. 

As  before  remarked,  the  subject  has  become  one  of  urgent  importance,  and  the  legislature  win 
be  called  upon  to  enact  laws  in  the  premises  which  will  protect  the  interest  of  the  State  and  the 
welfare  of  its  inhabitants.  A  law  entirely  prohibitory,  we  think  will  be  the  only  effectual  method 
of  keeping  the  disease  out  of  the  State.  If  southern  cattle  are  allowed  to  be  driven  into  or  through 
the  State  at  all  it  will  be  almost  impossible  to  prevent  more  or  less  of  onr  stock  from  the  pestilence 
which  they  carry.  Again,  we  think  they  should  be  kept  out  of  our  markets  as  a  wise  sanitary 
measure.  It  can  scarcely  be  possible,  certainly  is  not  probable,  that  cattle  carrying  an  infection  of 
so  virulent  a  character  can  constitute  wholesome  human  food.  Who  would,  knowingly,  eat  tha 
beef  of  cattle  with  such  a  pestiferous  breath  as  these  Texas  cattle  seem  to  have  ?  It  can  be  no  favor 
to  the  consumers  of  beef  to  have  that  article  cheapened  in  the  market  by  the  introduction  of  an  ar- 
ticle of  such  very  doubtful,  not  to  say  ii^urious  character.  We  should  keep  out  the  Texas  cattla 
on  the  same  principle  that  we  would  the  small  pox  or  the  cholera.  They  are  pestilential.  Who 
could  complain  or  who  would  suffer  from  such  a  law  ?  Chiefly,  it  would  be  the  drovers  and  specu- 
lators in  this  stock  who  care  more  for  filling  their  own  pockets  than  for  the  losses  of  others,  ortha 
health  of  the  community. 

Commissioners  have  been  appointed,  and  a  good  denl  of  individual  effort  expended  upon  tiia 
subject;  but  in  most  cases,  the  inquiry  has  been  in  regard  to  tiie  pathology  of  the  disease,  rather 
than  the  best  means  of  its  prevention.  To  show  that  legislative  action  is  necessary,  and  that  it 
should  be  uniform  in  all  the  border  States,  I  have  endeavored  to  obtain  information  from  those 
most  interested,  vis :  the  farmers  along  the  borders.  In  this  I  have  been  only  partiaUy  sttccenfol; 
but  as  I  know  that  the  answers  to  my  inquiries  are  all  to  the  same  effect,  and  would  be  if  I  should 
extend  them  ever  so  widely,  I  ofbr  these  I  have  as  a  sample  of  what  might  be  expected  by  the  moat 
•xtensive  correspondence : 

MouHT  YKiuroH,  Mo.|  November  12,  ISfiS. 
Pnor.  Spknobr  Smith. 

Dear  Sir; — ^Yours  of  the  6th  instant,  came  duly  to  hand;  but,  for  the  reason  tiiat  I  was  very 
busy  in  court,  I  postponed  writing  until  now.  I  have  been  living  for  thirteen  years,  or  for  the 
greater  portion  of  that.time,  near  the  great  thoroughfare  for  driving  southern  cattle  to  St.  Louis, 
and  during  that  time,  up  to  the  breaking  out  of  the  war,  we  had  more  or  less  of  it  every  year,  but 
the  most  we  ever  suffered  was  in  1858.  I  find,  from  conversing  with  others,  and  from  my  own  ex- 
perience, that  it  is  much  worse  of  warm,  dry  summers.  Much  depends,  however,  on  the  way  or 
manner  in  which  they  are  driven.  Some  drovers  seldom  have  cattle  infected  with  the  disease ; 
whilst  others  always  have  diseased  cattle  in  their  herds.  In  the  course  of  my  profession  I  havt 
had  several  very  good  opportunities,  testing  this  matter.  I  have  heard  over  one  hundred  experienced 
drovers,  dealers  and  farmers,  etc.,  testifying  pro  and  con  as  to  whether  i^  was  contagious  or  not,  and 
also,  whether  our  cattle  became  infected  with  it  from  southern  cattle  being  driven  through  tha 
country.  But  one  of  the  best  tests  I  have  known,  fell  under  my  observation  during  the  war.  Pra- 
vious  to  the  war,  the  southern  cattle  were  driven  through  the  border  counties  of  this  State  border- 
ing on  Kansas,  at  least,  in  the  southwest  border  counties ;  and  we  suffered  from  it,  more  or  less, 
every  year  they  came  through.  During  the  war,  no  southern  cattle  were  driven  through  there,  and 
not  an  instance  have  I  ever  heard  where  one  cow  died  with  that  disease  in  that  region  during  tiial 
time.  But  when  we  got  possession  of  Forts  Smith  and  Gibson,  then  ag^in  the  Indian  cattle  were 
driven  up  where  'tis  known  as  the  military  road,  in  Kansas,  and  all  along  that  route  they  suffered 
severely  from  the  disease.  When  in  Missouri,  twenty  miles  or  even  ten  miles  distant,  no  such 
thing  occurred.  The  same  could  be  truthfully  said  of  every  other  part  of  Kansas,  during  that 
time.  Now,  again  the  cattle  are  brought  through  these  border  counties ;  and  the  result  has  been 
that  almost  one-half  of  the  cattle  in  Newton,  Jasper,  Barton,  Vernon  and  Dade  counties,  died  from 
the  disease  this  season,  and  the  country  where  they  traveled  alone  suffered.  I  am  well  satisfied, 
from  all  that  I  have  seen  and  learned,  that  onr  cattle  became  infected  by  gracing  whera  these  cat- 
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tl«  have  grmsed.  There  is  one  thing  held  out  hj  the  adrocates  of  the  traffic  which  ie  nntme,  that 
is,  that  these  southnn  cattle  themselves  are  not  diseased.  I  have  haodled  some  and  seen  many 
sicken  and  die  with  it,  yet  I  beliere  they  are  not  as  subject  to  it  as  our  natiye  cattle  ;  hot  they 
often  times  hare  it  in  their  own  country,  as  I  hare  heard  sererid  men  of  experience  testify.  As  to 
just  where  the  seat  of  the  disease  is,  I  cannot  say ;  but  I  believe  it  is  in  the  foot.  Old  drovers  have 
told  me  that  cattle  driven  slowly  and  rested  often,  would  never  distemper  other  cattle,  and  I  hava 
found  this  to  be  true.  Another  thing  is,  that  heavy  cattle  are  almost  certain  to  be  diseased  with  it; 
while  young  stock  cattle  seldom  have  it  if  driven  prudently. 

On  examination  of  cattle  diseased,  you  will  find  by  opening  the  hoof,  that  their  feet  are  sore 
and  continually  throwing  off  pus.  Some  think  this  disease  of  the  foot  is  caused  by  the  **borer" — 
ft  fly  that  is  very  numerous  in  Texas,  and  in  some  of  the  Indian  countries— which  bores  in  the  heels 
and  feet  of  animals,  and  sometimes  ruins  them. 

I  think  the  matter  well  settled,  that  the  driving  of  southern  cattle  through  our  country  is  the 
cause  of  the  disease ;  but  I  must  confess  that  I  have  been  at  a  loss  to  reason  about  it,  as  I  would 
about  almost  any  other  subject. 

Hoping  your  communication  may  result  in  much  good, 

I  am  your  obedient  servant, 

NATHAN  BRAT. 


.  Fort  Scott,  November  13, 1868. 
Hon.  Spbrobr  Smith,  St.  Louis,  Mo. 

Dear  Sir : — Your  favor  of  the  fourth  instant  is  at  hand,  and  contents  noted.  In  reply,  would 
says,  that  I  have  resided  at  this  post  since  1843  ;  before  the  Texas  cattle  became  a  trade  or  tra£Bc. 
At  the  Missouri  river  points  north  of  Fort  Scott,  when  this  trade  opened,  our  cattle  were  all  very 
healthy ;  but  we  soon  found  a  change  in  the  health  of  our  cattle.  This  trade  lasted  several  years, 
say  up  to  the  commencement  of  the  war.  Then,  all  trade  seemed  to  close  in  Texas  cattle.  This 
trade  ceased  until  the  war  was  closed.  This  trade  again  opened  and  our  cattle  became  ag^ain  un- 
healthy, at  this  time,  if  not  before. 

Our  people  became  excited  against  this  trade.  Our  people,  wherever  Texas  cattle  passed,  lost 
their  cattle.  The  excitement  was  such,  it  went  into  the  legislature  of  Kansas,  and  laws  were  passed 
justifying  the  acts  of  the  people  in  stampeding  and  driving  the  cattle  back  over  the  line  or  road  they 
had  come  into  the  settlements.  During  all  these  number  of  years,  before  and  since  the  war,  the 
disease  that  Texas  cattle  communicated  to  our  cattle,  many  hundreds  and  thousands  of  our  stock 
have  died.  Difference  of  opinion,  all  this  time,  was  among  our  people,  and  is  to  this  day ;  but  I 
have  dealt  in  cattle,  some,  all  this  time,  and  have  lost  a  good  number  by  this  disease,  as  I  then  and 
now  believe.  I  watched  the  cattle  we  owned,  along  the  road  where  the  Texas  cattle  were  driven, 
and  those  of  us  who  had  cattle  feeding  on  these  highways,  universally  lost  a  portion  or  all  those 
cattle.  One  fall,  I  had  upwards  of  100  head  of  beef  cattle,  designed  for  the  St.  Louis  market. 
These  cattle  were  on  the  range,  each  side  of  the  road  these  Texas  cattle  were  drove.  I  did  not  dis- 
turb my  cattle,  and  let  them  run.  The  disease  was  bad  among  our  cattle  that  season.  I  lost  quite 
ft  number  of  them  from  the  disease  they  leave  on  the  grrass,  from  the  saliva  from  their  mouths ;  also 
when  the  waters  are  stagnant  or  not  running.  Many  experiments  have  been  resorted  to,  but  the 
most  of  them  failed.  On  one  occasion,  we  sawed  of  the  horns  of  some  oxen  that  were  very 
ImmI  off,  and  matter  rushed  from  the  horns  after  they  were  sawed  off;  but  very  few  have  ever  been 
saved. 

Our  cattle  are  tolerably  healthy  now ;  yet,  there  is  some  little  disease  here,  and  these  Texai 
cattle  are  occasionally  run  through  our  country  by  night.  The  laws  of  Missouri  and  Kansas  are 
now  pretty  severe.  We  are  not  much  troubled.  The  disease  is  worse,  I  think,  in  dry  weather. 
Much  more  could  be  said,  and  that  against  Texas  cattle,  for  I  have  watched  it  from  its  com- 
mencement. 

Very  respectfully,  yours, 

H.  T.  WILSON. 
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With  more  time^  I  could  have  accamnlated  a  large  amount  of  eyidence  (it  mnst  be  remexnberei 
that  daily  mails  are  not  yet  established  in  the  remote  districts  of  Missouri  and  Kansas)  to  the  sam» 
effect,  vis  :  that  the  passage  of  a  drore  of  Texas  cattle,  through  a  district  of  country  during  th» 
•ommer  months,  is  sufficient  to  spread  disease  among  our  cattle  which  pass  orer  the  same  groomd 
within  several  days  after  the  Texas  cattle.  The  propagation  of  the  disease  does  not  require  con- 
tact, or  inhabiting  the  same  pasture  or  enclosure  for  any  length  of  time  1  but  the  disease  breaks  out 
among  our  native  cattle  who  have  the  misfortune  to  pass  over  the  same  ground,  or  drink  from  th» 
same  ponds  used  by  Texas  cattle.  I  know  that  it  hM  been  stated  that  '^continuous  contact,  or 
graaing  after  them  (Texas  cattle)  is  necessary  to  produce  the  disease,"  but  I  think  this  can  be 
abundantly  disproved,  even  by  members  of  this  convention,  from  their  own  personal  experience. 

How  the  disease  is  communicated  from  these  droves  to  our  cattle,  I  leave  to  the  imaginatioiift 
of  the  theory  makers. 

We  have  not  yet  sufficient  facts  in  the  case  to  justify  a  certain  conclusion*  We  mnst  go  on 
ooUecting  facts  for  some  time  yet,  and  perhaps  we  shall  finally  be  able  to  ascertain  the  true  seat  of 
the  disease,  and  the  nature  of  the  infection. 

To  many,  it  seems  preposterous  to  suppose  that  healthy  Texas  cattle  can  impart  a  disease  to 
ours  which  they  have  not  themselves,  and  that  our  cattle  do  not  become  the  medium  of  conveying 
this  disease  to  others.  It  is  certainly  somewhat  strange,  but  that  it  is  nevertheless  possible,  I  am 
able  to  show,  through  the  aid  of  Dr.  Weslizenns,  of  St.  Louis,  who  has  kindly  furnished  me  the 
following  extracts  from  a  German  work  on  pathology — "  Pathological  Fragments,  by  Dr.  C.  W, 
Stark,  Weimar,  1824." 

In  the  ninth  chapter,  he  speaks  of  infection  from  healthy  persons,  and  mentions  the  following 
facts,  for  the  correctness  of  which  he  says  be  can  answer,  because  he  has  seen  part  of  them  himselfy 
and  others  have  been  communicated  to  him  from  the  highest  official  authorities  of  the  states  con- 
cerned. 

First,  In  the  year  1812,  thirteen  Russian  prisoners  of  war,  in  whom  no  trace  of  disease  could 
be  found,  marched  through  Prussia  and  Siberia,  and  left  everywhere  at  their  stopping  a  malignant, 
contagious,  typhus  fever,  without  being,  themselves,  even  later,  affected  by  it. 

Second.  From  ten  to  fifteen  Kussians  themselves  sto}fped  over  night,  in  Zul}ichal,  in  a  very 
amall  room,  crowded  together  with  the  landlord  and  his  family.  The  latter  immediately  afterwards 
were  attacked  by  a  very  malignant  typhus  fever,  of  which  they  all  died,  and  which  also  spread  to 
the  neighboring  houses.  These  Russians  were  traced  for  many  miles,  and  some  weeks  after  were 
found  perfectly  healthy. 

Third.  Bands  of  Austrian  prisoners,  consisting  mostly  of  Poles  and  Hungarians,  left  in  Fran* 
conia,  in  1812,  thirteen  malignant,  contagious  diseases  behind  them. 

Fourth.  In  Greifswald,  prisoners  of  war,  consisting  of  different  nations,  Germans,  Italians, 
Danes  and  Frenchmen,  confined  to  a  narrow  room,  badly  fed  and  very  filthy,  gave  the  contagious 
tryphus  fever  to  nearly  all  the  inhabitants  with  whom  they  came  in  contact,  idthough  they,  them- 
Belves,  did  not  suffer  from  the  disease. 

Fifth.  When  the  remnants  of  the  French  army — returning  from  Russia,  bringing  with  them 
crowds  of  sick — marched  through  Berlin,  no  disease  was  spread.  But  when,  in  1813,  the  corps  of 
Wellzenstein,  consisting  mostly  of  Cossacks,  Tschergises  and  Baschkirs,  came  to  Berlin,  an  epi- 
demic typhus  fever  broke  out. 

Sixth.  A  similar  phenomenon  was  observed  the  same  year  in  cattle.  Droves  of  Podolian  cattla 
which,  after  strict  examination  and  quarantine,  had  been  permitted  to  enter  the  Prussian  states  as 
sound  cattle,  spread  in  their  entire  march  through  Prussia,  Denmark  and  Mecklenburg,  up  to  tbs 
Baltic,  the  Vithsetu He  {typhus  fever  of  cattle)  although  not  a  single  animal  of  the  whole  drove  sickened 
on  the  way,  but  arrived  in  perfect  health  in  Stratsund,  and  were  slaughtered  there  as  healthy  cattle.. 
In  similar  manner,  the  typhus  of  cattle  was  created  in  1814  and  1815,  by  the  numerous  droves  of 
oattle  following  the  Austrian  armies,  and  belonging  to  foreign  races. 

This  singular  mode  of  creating  and  transferring  disease  from  healthy  individuals,  occurs  mostlj 
when  the  heterogenous  masses  of  different  nations  or  races  come  in  contact,  and  might  be  called 
nationalizing  disease,  a  process  analogous  to  acclimatization. 

Here  are  evidently  the  same  phenomena  which  exist  in  Texas  fever,  and  which  were  observed 
long  before  this  disease  was  known ;  unless  it  be  that  the  typhus  here  spoken  of  was  the  same.  As 
to  the  various  opinions  about  ticks,  disease  in  the  hoof,  contagion  in  the  breath,  etc.,  they  may  b^ 
all  true  or  false.  We  have  not  sufficient  evidence  to  substantiate  or  disprove  them.  But  that  our 
cattle  die  from  some  disease  emanating  from  the  droves  of  Texas  cattle,  which  are  either  driven 
here  or  transported  in  cars,  is  undoubtedly  true ;  and  that  this  happens  only  during  the  summer 
months  is  also  true. 
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A  general  Uw,  iheref  ore,  which  would  operate  alike  in  all  the  states ,  and  be  Just  to  all  parties 
concerned,  seems  absolutely  demanded. 

I  beg  pardon,  Mr.  President  and  gentlemen  of  the  convention,  for  detaining  yon  so  long.  I 
should  not  have  done  so  had  I  not  felt  this  matter  to  be  one  in  which  you  are  as  much  interested  ai 
I  am  myself. 

Mr.  Qould,  of  New  York — Mr.  President,  I  am  instructed  by  the  committee  appointed  to  draft 
a  series  of  propositions,  which  may  be  enacted  into  laws,  to  report  that  it  met  at  a  very  early  hour 
this  morning ;  has  been  in  continuous  session  ever  since,  and  is  satisfied  that  it  is  entirely  impot* 
•ible  to  comply  with  the  strict  letter  of  the  order  of  the  convention. 

I  have  the  honor  to  report  that  it  has  arrived  at  certain  general  principles  and  conclusions^ 
which  it  has  directed  sub-committees  to  report  and  present  to  it  at  once. 

I  am  farther  directed  to  state,  that  it  will,  in  all  probability,  be  able  to  report  this  afternoon. 

The  report  was  accepted. 

Dr.  Joins,  of  Illinois — ^Mr.  President,  I  offer  the  following  resolution : 

Whbrkas,  The  disease  under  consideration  is  known  by  the  various  names  of  Spanish  Fever, 
Texas  Fever,  Cattle  Plague,  Black  Water  of  Texas,  etc.;  and, 

Wherbas,  We  believe  that  a  name  characteristic  of  the  disease  is  desirable;  therefore, 

Rtiolved,  That  a  committee  be  appointed,  consisting  of  Snow,  of  Bhode  Island ;  Thayer,  of 
Massachusetts ;  McCall,  of  Maryland ;  Mills,  of  Michigan,  and  Clendennin,  of  Ohio,  who  shall  re- 
port to  this  convention  a  name  that  shall  become  uniform,  and  by  which  it  wiU  be  recognised  here- 
after by  the  members  of  this  convention. 

Leave  was  granted  to  add  the  names  of  Messrs.  Morris,  Carson  and  Morse  to  the  above.  Th* 
resolution  then  prevailed. 

Dr.  CLBRDRRinv,  of  Ohio — ^Mr.  President,  I  should  like  to  introduce  a  resolution  somewhat  to 
this  effect:  That  this  convention  do  directly,  or  through  the  officials  of  the  several  states  here  re- 
presented, recommend  to  Congress  the  appointment  of  a  commission,  which  shall  be  composed  of 
auch  persons  as  shall  be  thought  proper,  for  the  purpose  of  fully  investigating  the  causes,  S3rmp- 
toms,  and  everything  relating  to  this  disease  ;  with  power  to  go  to  Texas  and  the  Indian  Nation, 
and  whose  duty  it  shall  be  to  make  a  thorough  investigation  of  the  whole  subject,  and  report  to 
Congress. 

Thb  Presidbkt — ^You  will  please  reduce  the  resolution  to  writing,  sir. 

Dr.  CLBNDBNNiif — I  wiU  amend  the  suggestion  that  I  have  just  made  by  moving  that  a  com- 
mittee of  three  or  five,  or  as  many  as  may  be  thought  proper,  be  appointed  to  draw  a  resolution 
Miking  congress  to  take  such  action  as  it  may  deem  proper. 

Qbn.  Patrick,  of  New  York — One  word,  Mr.  President,  before  that  is  put.  I  would  suggest 
whether  we  could  not,  without  the  machinery  of  a  special  commission  and  appropriation  by  con- 
gress, reach  the  same  result  as  that  sought  to  be  accomplished  by  the  gentleman. 

You  are  all  aware,  undoubtedly,  that  whenever  an  appropriation  is  made  by  congress  for  any 
especial  pnrpose,  there  is  always  a  grab  for  the  spoils ;  and  no  appropriation  that  ever  I  heard  of 
remained  unexhausted. 

Again,  the  general-in-chief  of  the  army,  or  the  secretary  of  war — 

Dr.  CLENDEHiiiif — I  said  nothing  in  reference  to  the  army,  sir  at  all. 

Q^.  Patrick— I  am  perfectly  well  aware  of  that,  sir ;  and  therefore,  I  am  about  to  speak 
of  it  now. 

What  I  was  about  to  say,  Mr.  President,  is  this :  That  the  machinery  is  already  on  hand ;  and 
•o  to  speak,  owned  by  the  government.  The  army  contains,  at  every  post,  gentlemen  well  versed 
in  all  the  sciences  in  which  a  commission  to  investigate  this  matter  should  be  versed.  If  tbey  do 
not  happen  to  be  stationed  at  the  exact  point  where  such  a  commission  would  pursue  its  labors, 
they  could  be  very  easily  ordered  there.  All  these  things  are  under  the  control  of  the  war  depart- 
ment ;  and  it  does  seem  to  me  that  this  is  the  proper  department  for  us  to  look  to,  in  order  that 
this  subject  may  be  thoroughly  investigated,  and  a  report  presented  at  the  earliest  possible  day. 

Dr.  Morsb,  of  Missouri — As  an  amendment  to  the  resolution,  Mr.  President,  I  would  strike 
oat  the  word  **  congress"  and  insert  **  war  department." 

Thb  Prbsiobbt— Beduce  your  amendment  to  writing,  sir. 

Mb.  Hamiltob,  of  Pennsylvania— Mr.  President,  I  move  to  strike  out  the  word  **  war  depart- 
^Nat"  and  insert  "  oommissioner  of  agriculture." 

Dr.  Clbndbnnin,  of  Obio^Mr.  President,  I  merely  desired,  in  offering  that  resolution,  that  a 
oommittee  might  be  appointed  who  should  petition  congress  to  take  some  action  in  reference  to 
this  disease. 

With  reference  to  the  matter  being  referred  to  the  war  department,  I  merely  wish  to  state  that 
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I  have  some  experience  reg^arding  frontier  posts,  from  the  officers  at  which  the  proposed  commis- 
sion might  he  organised.  The  highest  ranking  officer  in  command  is  perhaps  a  captain,  but  in  manj 
cases  a  lieutenant — ^the  only  medical  officer  at  sach  a  post  being  an  assistant  surgeon  of  two  or  three 
years  standing,  who  left  college  and  went  directly  into  the  army,  without  then  having  had  or  hav- 
ing gained  since,  any  experience  worth  mentioning,  in  conjunction  with  that  which  should  be  pos- 
sessed by  those  to  whom  the  consideration  of  this  matter  should  be  referred.  It  is  but  fair  to  pre- 
sume that  the  other  officers  stationed  at  these  posts  are  of  about  the  same  class.  The  value  of  the 
commission  will  depend  upon  the  talent  of  which  it  is  composed.  I  do  not  mean  to  say  that  ther« 
are  not  very  intelligent  and  highly  educated  g^entlemen  in  the  army — every  body  knows  that  there 
are. 

Dr.  Mobsv,  of  Missouri— BCr.  President,  I  believe,  for  one,  that  if  this  matter  were  confided 
to  the  war  department,  is  would  detail  persons  competent  for  the  work.  Here  is  another  point  that 
should  be  considered  as  a  reason  why  the  war  department  should  have  charge  of  this.  A  great 
deal  of  that  Texan  country  is  not  by  any  means  in  a  settled  condition,  and  it  strikes  me  that  it 
would  be  rather  difficnlt  to  find  two  or  three  men  to  go  down  there,  unprotected  as  they  would  be  to 
to  a  very  great  extent ;  whereas,  if  the  army  takes  the  matter  in  hand  it  is  already  equipped  for 
any  emergency.  *' 

Db.  Clendbmnin,  of  Ohio — It  seems  to  me,  Mr.  President,  that  if  congress  takes  lany  action 
In  the  matter,  it  will  appoint  sach  persons  as  will  be  entirely  competent.  It  seems  to  me  that  the 
people  of  Texas  (where  as  has  already  been  remarked,  harmony  has  not  yet  been  quite  restored) 
would  gladly  furnish  to  such  a  commission  all  the  information  in  their  power,  and,  of  course,  sach 
commission  would  command  and  be  able  to  obtain  the  protection  of  the  militilry  posts  in  that  state. 
It  seems  to  me  perfectly  proper  that  this  matter  should  be  presented  to  congress,  and  that  it  should 
designate  who,  or  what  department  should  act  in  the  premises. 

The  PBiiibBNT — The  question  is  on  the  amendment  of  the  gentleman  from  Missouri  (Dr. 
Morse),  striking  out  "congress"  and  inserting  "war  department."    The  amendment  prevailed. 

Mr.  Stockdai^,  of  Ohio — I  hope,  Mr.  President,  that  the  house  will  vote  down  the  resolution. 
I  believe  we  can  get  as  good  a  report  from  this  convention  as  from  congress,  as  we  have  all  the  tes- 
timony here.  I  hope  that  the  convention  will,  itself,  appoint  a  committee  to  report  in  regard  to  all 
the  matters  within  the  scope  of  the  resolution. 

Prop.  Chadbournb,  of  Wisconsin— I  hope,  Mr.  President,  that  the  resolution  will  not  be  voted 
down,  for  I  am  satisfied  that  a  long  series  of  observations,  by  men  accustomed  and  trained  to  ob- 
serve, must  be  first  made  before  any  action  can  be  taken  regarding  the  matter,  with  any  degree  of 
certainty.  We  must  first  secure  the  facts,  and  I  do  not  believe  that  there  are  many  medical  men  in 
our  frontier  posts,  at  all  competent  to  secure  the  particular  kind  of  facts  which  we  must  have  before 
we  can  arrive  at  any  kind  of  a  safe  conclusion  with  reference  to  this  disease. 

The  Prbsidbnt — The  amendment  of  the  gentleman  from  Missouri  (Mr.  Smith),  striking  out 
''war  department"  and  inserting  ''commissioner  of  agriculture,"  is  now  in  order. 

Mr.  Retnolds,  of  Illinois — I  understand,  Mr.  President,  that  the  department  of  agriculture  is 
already  doing  this  very  thing — why,  then,  should  we  memorialize  the  commissioner  of  ag^riculture  at 
all. 

Dr.  Miles,  of  Michigan— Mr.  President,  I  hope  this  amendment  will  not  prevail.  The  circu- 
lars sent  out  by  the  department  of  agriculture,  signed  as  they  are  by  irresponsible  or  interested 
parties,  will  not  enable  us  to  come  to  any  definite  conclusion  with  regard  to  this  disease.  We  want 
to  know  something  accurately,  something  that  can  be  relied  upon,  regarding  its  extent,  the  precise 
conditions  under  which  if  is  developed  and  the  means  by  which  it  can  be  controlled.  I  voted  for 
the  amendment  inserting  "war  department"  instead  of  "congress,"  simply  for  this  reason,  that  I 
am  satisfied  it  would  be  almost  impossible  to  get  the  matter  before  congress  in  a  shape  that  would 
produce  any  satisfactory  result.  There  are  plenty  of  men  in  the  army  fitted  to  make  these  investi- 
gations, and  if  they  do  not  happen  to  be  at  the  posts  where  these  inquiries  are  to  be  made,  the  war 
department  can  order  them  there ;  or  if  there  are  men  now  at  those  posts  not  entirely  qualified,  the 
war  department  will  assign  those  who  are.  Besides,  we  shall  have  a  report  very  much  sooner,  if 
conducted  under  its  auspices,  than  we  shall  be  able  to  obtain  if  the  matter  be  intrusted  anywhere 
else.  I  am  entirely  satisfied  that  we  should  not  g^t  any  report  from  a  commission  appointed  by  con- 
gress in  less  than  three  or  four  years,  while  what  we  want  is  something  right  away. 

The  sending  out  of  a  commission  from  this  body,  seems  to  me,  cannot  be  undertaken,  simplj 
for  the  reason  that  the  expenses  of  such  a  commission  mast  be  paid,  and  I  am  not  aware  of  anj 
method  by  which  we  can  raise  the  funds  in  this  body. 

Gen.  Patrick,  of  New  York- Mr.  President,  my  suggestion,  for  it  was  iuch,  regarding  th« 
war  department,  will  not  militate  against  a  commission  finally. 

What  the  gentleman  from  Ohio  (Dr.  Clendennin),  and  the  gentleman  from  Wisconsin  (Mr. 
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Cbadboiirn»),  haye  said,  is  in  a  great  measure  trae,  and  especially  so  since  tilie  war  and  the  enlari^ 
ment  of  the  array. 

At  the  present  time  many  of  the  Junior  officers  and  of  the  medical  staff  hare  been  bnt  recently  ■ 
taken  from  ciril  life,  in  consequence  of  the  exigencies  of  the  serrices,  and  pat  forward  of  necessity. 
Bat  go  you  back  to  those  of  higher  rank — to  the  scientific  corps  of  the  army— to  the  old  officers  of 
the  medical  department,  of  the  engineer  and  topographical  corps,  and  of  the  ordnance  department, 
and  you  will  not  find  their  superiors  in  the  sciences  to  which  they  hare  devoted  themselres.  The 
chief  engineer  of  the  army,  to  whom  this  matter  would  naturally  be  referred,  is  a  man  not  only 
associated  with  all  the  scientific  societies  of  this  country,  but  whose  name  is  widely  known  in  Eu- 
rope. He  (in  former  times,  at  least,  it  would  have  been  so),  in  consultation  with  what  is  termed 
the  staff  corps  of  the  army,  selects  from  the  scientific  corps  those  gentlemen  who  have  made  special 
attainment  in  the  specialty  of  their  respective  professions.  To  each  of  these  small  commissiont 
^ntlemen  from  civil  life  are  attached,  as  the  botanist,  the  historiagrapher,  etc. 

The  special  reasons  why  I  wish  this  matter  referred  to  the  war  department,  have  been  already 
partially  covered — such  as  the  difficulty  pf  reaching  these  points,  without  the  aid  of  the  officers  and 
troops  of  the  army.  It,  is  true  that  any  one,  going  out  clothed  with  authority  by  congress,  must^ 
of  necessity,  be  received.  Bnt,  gentlemen,  you  are  perfectly  aware  what  a  difference  there  would 
be  in  the  reception  of  a  commission  composed  of  civilians  and  one  composed  of  those  already  per- 
fectly at  home  in  these  fields,  to  whom  that  information  would  be  most  gladly  afforded,  which  the 
people  would  be  somewhat  doubtful  about  furnishing  to  others. 

A  word,  now,  gentlemen,  in  regard  to  this  commissioner  of  agriculture,  for  I  have  had  soma 
little  experience  with  that  gentleman.  In  regard  to  the  facilities  which  the  war  department  could 
place  at  our  disposal,  I  happen  to  know  a  little  something,  for  in  times  past  I  have  had  considera^ 
ble  experience  regarding  the  formation  of  commissions  like  that  which  we  now  wish  to  send  out. 

But  to  go  back  a  little.  We  had  thought  of  such  a  commission  as  this,  and  I,  as  the  chairman 
of  our  org^anization,  wrote  to  one  of  the  officers  of  the  subsistence  department,  as  an  old  assooiata- 
of  the  gentleman  in  question,  stating  to  him  what  we  had  already  discovered,  and  suggesting  that 
quietly  and  without  going  through  any  red-tape  business,  he  could  give  us  an  order  applying 
through  the  whole  southwest,  and  such  other  places  as  we  would  be  likely  to  visit,  whereby  medical 
officers  at  the  different  posts  might,  if  competent,  be  detailed  to  accompany  us ;  and,  by  the  way^. 
at  many  of  the  posts,  were  some  of  the  old  offieers  perfectly  ««  fait  in  this  business. 

I  also  wrote  to  an  officer,  high  in  rank,  in  the  medical  department,  saying  to  him  in  Ae  sanr 
spirit?  "I  have  written,"  so  and  so,  "and  you  can  work  together  in  carrying  out  what  will  bein  it» 
results  a  g^eat  contribution  to  sanitary  science  generally." 

Unfortunately,  the  first  mentioned  officer  was  absent  on  a  tour  of  inspection  through  the  westy. 
which  would  consume  several  months.  The  subordinate  into  whose  hands  it  fell,  not  knowing  much 
about  such  business,  went,  as  a  matter  of  course,  to  the  commissioner  of  agriculture.  That  funo-^ 
tionary  responded  substantially :  ''No,  sir,  no,  sir,  I  have  sent  out  Prof.  Gamgee ;  he  knows  eve- 
rything ;  he  will  make  a  report;  don't  interfere  with  this  thing;  I  have  got  it  now,  and  it  b^ongf 
rightfully  to  the  agricultural  bureau." 

What  was  the  result?  The  commissioner  of  agriculture  says  it  will  be  January  before  an  ap- 
propriation can  be  made ;  nobody  knows  how  long  before  the  plates  will  come  out,  or  what  the  ra* 
port  will  be  worth  when  it  does  appear — speaking  with  all  respect  of  Prof.  Gamgee. 

Mr.  Smith,  of  Missouri^I  withdraw  the  amendment,  Mr.  President,  that  I  proposed  a  little- 
while  ago,  and  offer  the  following  as  a  substitute  for  the  whole  resolution,  as  amended : 

Reiolved,  That  this  convention  appoint  a  commission  of  three  to  investigate  the  causeand  geo* 
graphical  distribution  of  the  so-called  Texas  cattle  fever,  and  that  congress  be  memorialised  to> 
furnish  the  necessary  means  and  power  for  carrying  on  this  investigation. 

Mr.  ,  of .—Mr.  President,  I  move  that  this  whole  matter  be  laid  ovei  for  tiie 

present. 

The  motion  prevailed. 

Whereupon  the  convention  acUonned  until  2:80  p.  x. 
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Wbdrudat,  Decimb«r  2,1868. 

Thi  Pbbsidbht— The  conventioii  will  come  to  order.  It  teeme  to  be  generally  understood, 
fentlemen,  that  this  afternoon  we  are  to  hear  from  Dr.  Morris,  who  has  been  engaged  for  the  ImI 
four  or  five  months,  as  an  officer  of  the  board  of  health  of  New  York,  in  most  thorou^y  inresti- 
gating  certun  phases  of  the  Texas  cattle  fever.  WiU  that  genUeman  be  kind  enough  to  take  his 
stand  upon  the  platform,  where  he  can  be  distinctly  heard  bj  alL 

Dr.  Mobbis,  of  New  York— Mr.  President  and  gentlemen,  I  rise  before  you  in  the  humble  ca- 
pacity of  a  sanitary  officer  of  the  metropolitan  board  of  health  of  the  metropolitan  district  of  tiit 
state  of  New  York,  delegated  by  that  body  at  the  urgent  request  of  the  honorable  the  chairman  of 
the  commissioners  upon  cattle  diseases  of  the  state  of  New  York,  who  have  so  cordially,  kindly  and 
tftcient^  cooperated  with  the  metropolitan  board  of  health  in  pursuing  the  scientific  investiga- 
tions, as  directed  by  its  officers,  and  the  control  of  diseased  meats  brought  into  their  markets. 

Those  investigations  have  not  been  pursued  in  any  ci^tious  spirit,  or  from  any  interested  mo- 
tita,  but  as  part  of  the  duty  pertaining  to  a  scientific  sanitary  organisation,  combined  to  study, 
elucidate  and  apply  to  great  sanitary  laws  which  govern  our  well  being  as  a  nation. 

The  cattle  yards  at  East  Liberty,  near  Pitteburg,  under  the  control  of  the  Pennsylvania  Central 
Bailroad,  the  chief  places  where  cattle  are  shipped  on  the  several  western  roads,  and  espedally  the 
■tzperienoe  at  Chicago  and  at  St.  Louis,  were  interrogated  immediately  after  the  disease  came  under 
observation  at  New  York.  The  mayor  and  the  head  inspectors  at  Pittsburg,  Dr.  John  H.  Banch, 
the  sanitary  superintendent  at  Chicago,  Dr.  Neil,  the  health  officer  at  Dayton,  Ohio,  and  Professor 
Oamgee,  at  once  responded  to  requests  for  information,  and  so  did  a  g^reat  number  of  gentlemen 
-eoimeoted  with  the  local  government  of  towns  to  which  the  board  sent  inquiries.  Information  was 
sought  from  nearly  two  hundred  separate  sources.  The  general  result  of  all  this  inquiry  appears  to 
have  been  simply  tiiis :  First,  the  period  of  incubation  of  the  poison  which  produces  the  diseasa 
was  ascertained,  by  the  same  kind  of  evidence  which  is  now  in  the  hands  of  all  of  us,  to  be  a  vari- 
able  period,  not  less,  perhaps,  than  fifteen  days  in  any  of  the  histories  reported,  ofteneet  more  than 
twenty  days,  and  certainly  extending  to  forty  days  and  upwards.  This  was  important  information 
for  us  in  the  early  part  of  August,  while  the  disease  was  regarded  as  somewhat  mysterious.  Dr. 
Baacfa,  in  his  letter,  dated  August  19,  stated  that  sixty-two  cows  had  died  of  the  disease  in  the  fiftii 
ward  of  Chicago,  and  that  its  presence  had  been  recognised  there  from  the  first  of  that  month.  Dr. 
Hodges,  president  of  the  board  of  health  of  St.  Louis,  communicated  important  records  of  the  dis- 
•00,  as  it  had  prevailed  in  former  years  near  St.  Louis,  and  various  parts  of  Missouri.  Dr.  Neal, 
health  offioer  of  Dayton,  Ohio,  communicated  the  result  of  his  observations,  from  day  to  day,  upoB 
the  disease  which  had  infected  a  herd  near  that  city.  F.  A.  Atkins,  Esq.,  of  Odell,  Illinois,  gava 
the  history  of  events  which  were  occurring  in  his  neighborhood.  The  experience  in  Warren  county, 
ladiana,  and  in  Summit  coun^,  Ohio,  was  kindly  made  known  to  the  New  York  sanitary  board. 
Idke  the  record  of  each  infected  herd,  and  each  diseased  animal  which  came  under  the  investigatiom 
of  this  board,  all  this  experience  gathered  by  correspondence,  tended  to  clear  up  all  doubts  as  to  tiia 
dependence  of  the  disease  upon  a  contagious  principle  which  could,  in  all  cases  be  traced  to  tha 
Texas  cattle,  so  far  as  regards  the  first  group  of  cases  which  occurred  within  the  first  sixty  days 
alter  exposure  of  native  cattie  to  the  excrement  or  the  trails  of  those  cattle.  The  sudden  and  very 
brief  duration  of  the  obvious  symptoms,  or  very  last  and  fatal  stage  of  tiie  disease,  seemed  fuUy 
confirmed.  Not  a  single  person  among  all  of  the  correspondents,  who  gave  us  the  result  of  their 
«ybservations,  seemed  able  to  mention  any  symptoms  that  could  be  discovered  before  this  last  stage 
of  sickness  is  reached. 

Dr.  Neal,  of  Dayton,  Ohio,  writes,  under  date  of  August :  "  Up  to  the  time  of  receiving  your 
letter  in  behalf  of  the  metropolitan  board  of  health  we  had  no  indication  of  the  disease  in  our  midst, 
but  there  being  a  herd  of  Texas  cattle  a  few  miles  from  us,  in  due  time  we  have  been  doomed  to 
suffer.  Between  Aug^ust  15th  and  25th,  eleven  native  cattle  have  died,  and  several  are  now  sick." 
Mr.  Atkins,  of  Odell,  Illinois,  states  hiii  conviction  **  that  even  the  filthy  cars  of  the  cattle  trains  of 
our  railroads  would  become  the  carriers  of  the  infection  from  Texas  steers. 

Whatever  was  learned  from  any  part  of  the  country  concerning  this  disease,  confirms  the  opin- 
ion that  there  should  be  thoroagh  disinfection  of  cattle  yards  and  cattle  cars  and  trains.  Hence 
the  sanitary  officers  of  the  State  of  New  York  did  not  act  blindly  when  they  advised  such  effectual 
disinfection  by  carbolic  acid.  Whatever  the  general  government  may  have  acquired  in  its  corres- 
pondence  respecting  these  diseases,  the  sanitary  officers  in  New  York  have  deemed  it  a  duty  to  main- 
tain  an  independent  correspondence,  and  obtain  all  the  information  in  their  power,  and  especially 
to  ascertain,  if  possible,  all  the  facts  concerned  in  the  propagation  and  prevention  of  the  diseaia. 


Digitized  by  V^OOQ IC 


ooRRBSPO]niEEr0  ncnnABT's  bbpobt.  317 

Wt  beg^in  to  fear  thftt  there  is  eyidancQ  that  tike  poison,  from  the  south  m%j,  vmder  f ftTor^g 
eircomstances,  become  naturalised,  eren  in  the  State  of  New  York,  and  giany  other  States  whert 
\9rg%  mnmbers  of  cattle  are  accamvlated.  Bat  it  should  be  mentioned  that  np  to  this  date  the  reg- 
iitear  of  the  metropolitan  board  of  health  states  that  there  has  been  nothing  received  in  the  corre*- 
nondence  of  the  board  with  the  sanitarj  authorities  in  other  States,  which  throws  mndi  light  upon 
the  subject,  for  the  observers  who  have  communicated  information  upon  this  point  all  testify  that 
they  have  not  witnessed  the  repropagation  by  the  northern  cattle ;  but  that  it  must  be  remarked  that 
f^w  observers  have  been  so  situated  that  they  could  study  the  disease,  except  in  connection  with  the 
first  group  of  animals  that  became  infected  by  it  from  the  excrement  of  the  Texas  cattle.  The  reg- 
istrar says  that  the  evidence  upon  this  subject  must  be  regarded,  thus  far,  simply  in  the  light  of 
purely  negative  evidence,  and  that  this  vexed  question  is  by  no  means  settled  until  exact  and  leardk- 
ing  observation  shall  have  been  carefully  made  wherever  the  disease  has  been  carried. 

BBziv  axncMUtr  of  thb  work  aoooxplishbd  bt  tbi  MnrBaPOLRiJi  boab*  op  hsalth   oh  tarn 

OATTLM  DI8BA.SB. 

The  markets  of  the  metropolitan  district  of  New  Tork  demand  about  1200  to  1500  head  of  bael 
Qi^e  every  day.  Hence  it  is  plain  that  its  sanitary  authorities  could  not,  without  culpable  negli- 
gence, neglect  to  notice,  and,  if  possible,  to  prevent,  the  introduction  and  use  of  diseased  animala 
ipT  food.  When  the  fact  was  announced  that  a  destructive  disease  was  spreading  among  the  herds 
fin  the  very  districts  from  which  the  choicest  meats  were  supplied  to  the  New  York  markets ;  and 
when  it  became  known,  one  of  the  most  trustworthy  sources  of  this  supply,  vis :  Mr.  Alexander's 
lierds — had  already  sent  an  invoice  of  diseased  cattle  to  this  market,  the  metropolitan  sanitary  oflt- 
oeia  lost  no  time  in  deciding  upon  the  necessary  inquiries  and  the  police  regulations  which  seemed 
necessary  to  ascertain  the  nature  and  results  of  this  disease,  so  far  as  its  influence  upon  human 
health  was  concerned. 

These  duties,  though  purely  sanitary,  had  to  be  classified  under  different  heads,  as  follows  : 
1st.  Inspection  of  the  cattle,  whether  dead  or  alive.    2d.  Inquiries  as  to  whence  they  came,  and 
as  to  what  regions  were  being  visited  by  the  disease.    8d.  A.  soientifio  investigation  into  the  essen- 
Hal  nature  of  the  pathology  of  the  disease. 

The  very  first  group  of  diseased  cattle  which  sanitary  officers  examined,  vii :  the  dying  remnant 
ol  Mr.  Alexander's  herd,  which  reached  Communipaw  on  Friday  morning,  the  7th  day  of  August 
last,  and  that  left  Homer,  Illinois,  about  one  week  previous  to  that  date,  plainly  enough  settled  the 
question  that  this  disease  is  a  pestilence  that  needs  all  of  the  sanitary  care  and  all  of  the  scientific 
faivestigation  it  can  receive.  Now  these  duties  were  not  likely  to  be  well  performed,  or-  even  to  b« 
performed  at  all,  in  any  good  season,  if  left  to  the  slow  movement  of  State  and  national  authoritlM 
alone.    Investigations  had  to  be  commenced  at  once,  and  were  commenced. 

The  department  of  inspector  speedily  grew  into  an  important  work  of  police  control,  and  as 
toon  as  the  New  York  State  commissioners,  Messrs.  Patrick,  Gould  and  Allen,  had  learned  the  eX" 
tent  of  the  malady  among  the  cattle,  viz :  in  the  third  week  in  August,  they  nobly  came  to  the  aid 
of  the  metropolitan  health  authorities,  and  added  the  power  of  the  State  to  that  local  power  whidi 
ttie  sanitary  officers  had  exercised  for  the  preceding  ten  days. 

The  first  diseased  cattle  were  discovered  on  the  morning  of  August  9th,  in  the  drove  yards  at 
Communipaw,  New  Jersey.  By  the  use  of  the  thermometer,  it  was  immediately  discovered  to  be  a 
pestilential  disease,  for  the  temperature  of  some  of  the  cattle  that  had  begun  to  manifest  the  symp- 
toms of  it,  was  found  to  be  above  107o  Fahrenheit,  a  temperature  which  pertains  only  to  the  oper- 
ation of  pestilential  poisons  in  the  animal  system.  Let  it  here  be  remarked  that  an  intelligent 
health  officer,  whose  business  it  is  to  examine  and  investigate  diseases,  never  goes  about  such  duties 
without  a  thermometer  in  his  pocket.  It  should  be  understood  that  medical  officers  fear  diseased 
food,  not  because  it  produces,  ordinarily,  its  own  like  in  human  beings  who  eat  it,  but  because  it 
tends  to  produce  obstinate  and  fatal  diarrhoeas,  subtle  and  fatal  changes  in  the  human  blood.  In 
short,  because  it  is  filthy  and  unhealthfnl  to  eat  diseased  and  putrid  articles  of  food.  It  should  be 
remembered  just  here,  that  there  was,  during  the  last  week  of  July  and  first  ten  days  of  August,  an 
alarming  and  dreadful  increase  in  the  mortality  from  diarrhoeal  disorders  and  sudden  deaths,  which 
demanded  searching  sanitary  inquiry. 

The  inspection  and  police  control  of  all  meat  cattle  brought  within  the  limits  of  the  metropoli- 
tan district  of  New  York  (which  embraces  five  counties),  having  been  provided  for  by  appointment 
of  myself,  a  sanitary  inspector  of  the  metropolitan  board  of  health,  as  assistant  commissioner  for 
the  State,  this  branch  of  work  was  so  organized,  and  authori^  so  concentrated,  that  it  at  once  pra- 
vented  panic,  fault-finding,  and  all  the  chief  sources  of  danger  from  the  arrival  of  cattle. 
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PbAVt  OF  OBtfAimATIOir. 

AH  c»ttl0  arririog  wHhin  the  city  Umitf  wmre  required  to  enter  quaraatine  jardf  for  inspectioii 
snd  were  act  allowed  to  leave  withoat  a  permit,  statiag  that  such  inspection  had  been  made,  and 
ai^ned  by  the  aesietaat  commissioner. 

fCIBlTTIFXO  urn  SAKITABT  ntYESTlGATIOHf. 

Careful  post  mortem  examinations  at  the  slanghtering  of  diseased  animals  were  commenced 
August  0th,  in  the  herd  of  one  hundred  and  forty-one  which  BCr.  J.  F.  Alexander's  agent,  Mr. 
Vitch,  at  Communipaw,  ordered  to  be  sacrificed  (and  here  let  me  say,  by  the  way,  that  this  sacri- 
fice was,  under  the  circumstances,  one  of  those  noble  acts  which  redeem  manhood  from  the  degene- 
ration of  traffic  in  these  days  of  selfishness.)  Some  thirty  carcasses  were  examined  the  first  day, 
and  three  were  subjected  to  f earching  analytical  inspection.  The  blood,  the  bUe,  the  liver,  the 
ipUen,  the  Jltih,  and  the  intestinal  contents,  were  i^o  subjected  to  the  most  skillful  microscopical 
examination.  Eren  the  tick  was  examined,  unworthy  ae  he  was  of  such  attention,  for  we  now 
know  that  be  was  an  old  enemy,  familiar  to  the  eye  of  herdmen  in  many  countries.  The  chief 
result  reached  in  these  microscopical  examinations  was  summed  up  as  follows.  In  a  note  from 
Prof.  R.  Cresson  Stiles,  deputy  registrar  of  the  metropolitan  board  of  health,  to  the  superintendent 
•f  the  scientific  work.  Dr.  Elisha  Harris,  on  the  next  day,  says  : 

«  Concerning  the  blood,  I  found  it  decomposed  so  that  the  specimen  I  secured  (poured  from 
file  bottle  containing  the  clots)  consisted  of  a  bloody  serum.  Not  •  tingle  red  blood  diet  could 
be  detected.  The  red  blood  disks  had  parted  witii  their  coloring  matter,  and  the  serum  was  of  a 
dar^  mahogany  color.  This  evidence  of  disorganisation  of  the  blood  is  a  fM»t  important  fact,  as 
indicating  the  nature  of  the  disorder."  Ordinary  observation  by  the  unaided  eye  showed,  of  course, 
precisely  the  changes  which  all  have  seen  who  have  examined  the  disease  in  that  way — the  sloughs 
in  the  lead,  or  rennet,  or  fourth  stomach,  the  darkened  mahogany  color  of  the  soft  muscles,  the 
greenish  ochre  yellow  of  the  fut,  the  thick,  flaky,  almost  black,  condition  of  the  bile,  and  its 
enormous  excess  in  quantity  in  the  gall  bladder,  the  bloody  urine,  the  enlarged  and  altered  appear- 
ance of  the  liver,  and  the  still  greater  enlargement  of  the  spleen,  the  bloody  straining  of  the  rec- 
tum, the  jaundiced  eye  of  the  diseased  creature.  But  to  the  critical  eye  of  pathologists  and 
trained  medical  officers  of  the  board  of  health,  there  were  no  changes  discovered  in  the  tissues  and 
organs  of  these  dieased  animals  that  were  not  plainly  attributable  to  the  changes  that  had  occurred 
in  the  blood,  unless,  indeed,  it  might  be,  as  it  possibly  was,  true,  that  the  liver,  the  bile,  the  spleen 
snd  the  flowing  blood,  together,  were  in  some  way  materially  responsible  for  this  destruction  of 
animal  Ul'e.  Here,  then,  commenced  the  study  which  has  contmued,  uninterruptedly,  from  the  0th 
of  August  until  late  in  November. 

There  were  three  objects  to  be  obtained  by  this  study,  in  which  not  the  medical  profession  alone, 
but  all  interested  in  healthy  food  supply  and  in  profitable  cattle  raising,  herding,  grasing,  trans- 
portation and  marketing,  may  have  an  equal  interest,  at  least  in  the  two  objects  we  will  here  first 
mention.  The  first  object  was  to  ascertain  if  the  disease  could  be  propagated  to  other  animals. 
I'he  second  object  was  to  ascertain  by  what  particular  agent  or  thing,  in  itself  considered,  this  dis- 
ease is  communicated  from  one  animal  to  another.  Thirdly,  to  ascertain  the  precise  changes  which 
the  disease  produces  in  the  fluids  and  tissues  of  the  animal,  and  especially  to  study  these  changes 
ih  such  a  manner  as  to  ascertain  some  of  the  important  facts  regarding  the  spreading  of  pestilen- 
tial diseases  of  both  men  and  the  lower  animals.  Under  the  first  head,  only  a 
few  experiments  were  undertaken.  Mice,  rabbits  and  dogs  were  fed  with  portions 
of  the  liver,  or  of  the  bile,  in  small  quantities,  but  only  in  the  rabbits  was  definite 
evidence  of  deadly  eETects  produced.  Out  of  a  large  number  of  rabbits  fed,  all  ex- 
cep  ing  one,  died  with  symptoms  so  closely  resembling  the  cattle  disease  as  to  leave  but  little 
doubt  that  tbey  were  poisoned  bv  it,  and  this,  too,  in  a  very  definite  and  specific  manner.  This 
point  will  be  noticed  when  we  come  to  speak  of  the  parasite  which  is  a  constant  attendant  upon  the 
disease  in  the  blood  and  bile  of  the  diseased  animals.  Under  the  second  head  for  study,  the  mi- 
croscope was  put  to  the  test  to  discover  if  the  intestinal  contents  of  the  diseased  cattle  contained 
anything  that  might  account  for  the  spreading  of  the  disease.  But  this  was  so  much  like  looking 
for  a  needle  m  a  haystack,  that  it  became  expedient  to  make  the  search  principally  in  the  contents 
of  the  gall  bladder,  for  whatever  is  contained  therein  is  sure  to  be  poured  out  into  the  intestines. 
This  search  has  been  amply  rewarded,  for  on  the  13th  day  of  August,  in  examining  the  bile  of  a 
number  of  badly  diseased  animals  that  were  being  examined  in  our  presence,  near  the  Hackensack 
river,  the  microscope,  in  the  skillful  hands  of  Dr.  Stiles,  revealed  the  presence  of  fungus  spores, 
which,  in  the  language  of  the  scientific  men  who  give  names  to  these  things,  would  be  called 
Cryptvcocii,  but  in  common  phraseology  may  be  simply  said  to  resemble  the  yeast  fungus. 
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We  wish  to  be  dietiiictlj  vndentood  here,  that  we  do  not  sappoee  that  it  wai  yeast  feigns — in- 
deed it  was  not ;  but  it  has  at  last  been  ascertained  to  be  the  spore  g^rms  of  a  minnte  parasita 
called  the  pittetia  cari«t,  and  which  has  its  natural  home  about  the  basks  and  joints  of  certain 
passes  and  herbage  growing  in  warm  latitudes.  But  in  the  fluids  of  the  living  animal,  within 
the  cavities  of  its  organs  of  digestion,  these  microscopic  growths  do  not  attain  that  full  develop- 
ment which  thej  bore  in  the  outside  world ;  but,  as  the  microscopists  and  vegetable  physiologists 
tell  us,  regarding  the  minute  organisms  of  the  veg^etable  creation,  the  ready  method  which  these 
spores  of  minute  parasites  adopt  in  their  re-propagation  or  increase,  when  not  growing  upon  their 
natural  soil  or  elements,  is  simply  to  multiply  as  cells,  by  growing  and  breaking  up  or  dividing 
with  enormous  rapidity,  using  whatever  elements  they  float  in  for  sustaining  this  increase  of  theirs. 
And  this  is  the  way  these  little  fungous  spores  grow  in  the  blood  and  the  bile  of  the  diseased  ani- 
mals. We  should  hear  mention  that  the  spores  were  f c  und  abundant  in  the  blood,  as  well  as  in  the 
bile,  of  every  diseased  animal  that  has  been  slaughtered,  or  found  dead  of  this  disease,  within  the 
metropolitan  district.  It  should  be  further  stated  that  these  spores  were  found  abundantly  in  the 
blood  freshly  drawn  from  the  cervical  vein  of  the  sick  animal  when  alive,  and  that  although  found 
in  every  drop  of  bile  immediately  after  slaughtering,  the  same  specimen  of  bile  would  present  n 
tastly  increased  quantity  of  these  little  fungus  growths  after  exposure  for  a  day  or  two  in  bottles,  or  in 
the  open  air.  Of  course  it  was  very  desirable  to  know  to  what  class  of  microscopic  parasites  which 
grow  in  the  open  air,  and  upon  green  herbage,  these  spores  or  seeds  belong.  In  other  words, 
^ese  spores  must  be  planted,  to  see  what  kind  of  plants  they  would  produce.  They  were  planted 
in  every  kind  of  w«y,  in  every  kind  of  soil :  as  the  fresh-cut  slice  of  an  apple,  the  inside  rind  of 
mn  orange,  the  clean  washed,  raucous  surface  of  an  intestine  of  a  freshly  killed  healthy  animal  $ 
they  were  planted  in  a  mixture  of  sugar  and  of  gpim,  in  water,  and  upon  hard  caked  bread,  upon 
clean  glass,  etc.,  etc.;  and  upon  favorable  soil  they  grew  to  perfection,  which  is  illustrated  upon 
sketches  here  presented.  They  bore  seed — that  is,  spores — which  were  precisely  like  the  seed  or 
•pores  originally  planted.  Thus,  in  various  ways,  by  nice  experimentation,  there  has  been  a  very 
satisfactory  identification  and  discovery  of  the  nam*  and  nature  of  the  microscopic  parisite,  to 
which  these  still  more  minute  and  microscopic  spores  or  seed  belong. 

So  much  for  the  revelations  of  the  microscope.  This  field  of  study  was  deliberately  surveyed, 
nnd  these  inquiries  planned  :  FirH,  with  the  design  of  discovering  whatever  might  be  discovered 
•  concerning  the  propagation  of  this  minute  organism ;  and  teeondly,  it  was  hoped  that  the  relations 
of  this  spore  to  some  fugus  growth  in  the  vegetable  world  might  be  ascertained,  with  which  the 
Texas  cattle  were  concerned.  A  far  greater  degree  of  success  than  was  expected  seems  to  have  at- 
tended their  line  of  inquiry.  The  medical  officers  who  planned  and  directed  it  were  sufficiently 
masters  of  the  present  state  of  scientific  knowledge  on  these  and  kindred  subjects  to  grasp  the 
whole  problem,  and  make  no  mistakes.  Indeed,  it  has  come  to  pass,  since  the  last  outbreak  of 
cholera  in  its  march  across  the  continent,  in  1806, 1806  and  18fi7,  that  this  kind  of  exact  inquiry 
has  come  to  be  a  part  of  the  duty  of  scientific  medical  officers.  No  one  need  be  told  that  if  this 
Tery  parasite,  which,  in  its  lowest  and  most  rapid  stages  of  development,  has  now  been  found  in 
the  blood  and  bile  of  Illinois  cattle  that  took  the  disease  by  feeding  over  the  ground  where  thi 
Texas  cattle  dropped  their  excrement,  has  now,  indeed,  been  almost  absolutely  demonstrated  to  be 
the  seed  which  is  borne  in  the  spore-vessels  of  a  parasite,  which  grows  upon  grasses  and  herbage  on 
Which  the  Texas  herds  grate  when  en  route  from  the  bottom  lands  of  the  south  to  the  prairies  of  Il- 
linois and  Indiana.  We  have  an  equally  good  demonstration  that  the  food  upon  wliich  the  Texas 
cattle  feed  is  at  least  partly  responsible  for  the  spread  of  the  deadly  infection.  Tet  it  is  due  to 
]>r.  Harris,  as  the  author  of  this  generalixa-.ion,  to  say  that  he  believes  that  the  parasite  may  b# 
l^ilty  of  only  half  the  evil ;  for  in  cattle  mercifully  treated,  and  properly  fed,  it  is  impossibla 
that  the  blood  and  fluids  would  become  over-mn  with  this  pouon.  Chemistry,  the  hand-maid  of 
modem  physiology,  has  been  required  to  interpret  such  changes  as  it  could  take  cognisance  of,  in 
the  blood,  bile,  liver  and  spleen  of  the  diseased  animals.  Over  fifty  very  careful  analyses  hava 
been  made  by  Prof.  0.  F.  Chandler,  chemist  to  the  metropolitan  board  of  health,  and  superintend- 
tnt  of  school  mines  of  Columbia  college.  The  general  result  of  all  this  labor  in  the  laboratory 
may  be  stated  as  follows :  The  blood  becomes  watery,  (that  is,  loses  the  normal  amount  of  its  solid 
constituents,  and  loses  them  very  rapidly  in  the  last  or  obvious  stages  of  the  disease ;)  2nd,  in  ani* 
male  killed  when  convalescing  from  the  disease,  the  chemist  found  the  blood  excessively  watery — 
the  blood  corpuscles  being  in  a  proportion  less  than  one-half  the  normal  standard,  and  the  album* 
inous  portion  of  the  blood  very  much  diminished.  I  am  permitted  by  the  board  of  health  to  quott 
from  the  record  of  Prof.  Chandler's  analysis  the  following  illustrative  result : 
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Water. 

Total 
solids. 

Fibrin. 

Bed 
corpvsde. 

Albumen. 

Salts. 

No.    1--Sick  ox,  Blsnghtered  in 

the   iMt  itage  of  the 

•  disease 

888.9 
8T6.9 
854. 

Ul.l 
123.1 
134.1 

5.6 

7.8 
10.9 

None. 
13.6 
41.6 

89.5 

60.8 
68. 

8.1 

No,   2— Sick  ox,  slang^htered  in 
the  yery  last  stage  of 
the  disease— a   typical 
case  of  the  disease,  60 
days  from  incubatien. . 

No.   8— Ox    killed    on    the 
eighth  day    of   conra- 
lescence — one    of    Mr. 
Alexander's  herd,  from 
Homer,  Illinois 

U.l 
5.8 

Chemistry  and  the  microscope,  also,  revealed  the  fact  that  the  liver  in  the  diseased  animal  if 
vndergoing  what  is  termed  fatty  degeneration.  The  extent  of  this  change  varies  considerably  in 
diiferent  animals,  but  it  is  a  very  invariable  and  constant  change.  The  microscope  shows  that  it 
consists  simply  in  the  deposit  of  fat  in  the  minute  cells  of  the  liver,  precisely  as  occurs  when  oer- 
tein  poisons  are  fed  to  animals. 

The  bile  is  secreted  in  excessive  quantity,  and  is  proved  by  very  nice  experiments  to  b«  la 
poisonous  that  if  a  very  small  quantity  of  it  enters  into  circulation  of  the  blood,  that  the  blood 
ftorpuscles  would  be  quickly  destroyed  by  it ;  and  this  proves  to  be  the  fact.  The  greenish  and 
dark  ocAry  color  of  the  fat  and  other  light  tissues,  and  the  mahogany  color  of  the  mntdei  if 
found  to  be  due  to  this  admixture  of  bile  and  the  breaking  down  of  the  red  corpuscles.. 

'thit  is  proved  in  many  ways,  but  in  none  so  beautifully  as  in  one  of  results  which  is  her* 
shown  by  a  microscopic  view  of  crystals  of  hematoidine,  which  can  only  be  produced  by  the  dft- 
fltruction  of  the  red  corpuscles  in  particular  ways.  This  result  of  blood  destruction  is  found  in  va- 
rious tissues  of  the  body,  but  nowhere  so  abundantly  as  in  the  liver,  the  spleen  and  the  bile.  Par- 
haps  these  might  be  considered  as  experiments  of  science  too  nice  to  be  useful,  but,  far  from  thia^ 
they  are  among  the  most  definite,  accurate  and  trustworthy  guides  to  the  treatment  which  the  whol* 
subject  of  this  inquiry  upon  the  cattle  disease  should  receive. 

To  any  person  who  will  carefully  look  into  this  subject  from  the  standpoint  we  have  here  indi- 
cated as  having  been  occupied  by  the  medical  officers  of  the  metropolitan  board  of  health,  andwhich^ 
let  it  be  said  to  the  honor  of  the  non-medical  but  most  enlightened  gentlemen  who  constitute  tint 
cattle  commissioners  of  the  State  of  New  York,  are  heartily  appreciated  by  them,  it  will  plainly 
appear  that  whatever  knowledge  is  required  in  this  broad  and  fruitful  field  of  scientific  researchat 
concerning  this  contagious  but  most  anomalous  disease,  will  contribute  directly  and  greatly  to  th« 
welfare  of  mankind,  by  adding  knowledge  in  a  field  where  knowledge  u  most  difficult  to  be  obtais* 
•d,  concerning  the  mysteries  of  pestilences  and  contagions  which  afflict  the  human  family. 


nn  BfUBBBRVAnOM   OF  COLORKD  8CBTCHB8  TO  ILLUSTRATE  THE  MORBID  ANATOMT  OF  THIS  MSEASB. 

AftOT  viewing  the  first  dissections  of  diseased  cattle,  on  tiie  9th  of  August  the  registrar  of  th# 
board  of  health  of  the  metropolitan  district,  who  had  direction  of  this  investigation,  employed  M t« 
Kohlen,  a  skillful  artist,  whose  life  has  been  devoted  to  painting  automatic  sketclf^  from  nature^ 
to  take  drawing  at  the  time  and  place  of  slaughter  of  the  diseased  animals.  Nearly  one  hundred 
tuch  illustrations  have  been  taken  ;  and  of  these,  upwards  of  fifty  are  being  cromo^lithOgraphed^ 
and  will  be  soon  in  the  hands  of  all  who  take  an  interest  in  studying  this  subject.  They  will  illuf* 
Irate  the  report  of  the  Metropolitan  Board  of  Health,  and  the  special  report  which  the  New  York 
Oattle  Plague  Commissioners  are  preparing,  ae  well  as  tiie  N.  Y.  State  Agricultural  Society's  report^ 
which  will  embody  a  special  contribution  for  the  New  York  state  conunissioners.  In  conclusion,  it 
should  be  said  that  all  this  inveetigation  in  New  York  has  been  pursued  simply  in  the  ordinaary 
course  of  the  administration  of  the  new  sanitary  government.  Then  no  one  man  claims  any  dis* 
tinctioiror  honor  in  it;  and  whatever  contributions  the  medical  officers  of  that  board  are  now 
about  to  make  to  a  practical  and  scientific  knowledge  of  this  disease,  will  be  made  without  aa$ 
pretension. 

Prof.  CHADBoumPB,  of  Wisconsin— I  would  like,  Mr.  President,  to  ask  the  gentleman  oal 
question  :  if  he  understands  that  the  spores  are  produced  by  this  plant,  when  growing  in  the  air, 
in  orange  peel,  apple,  etc.,  are  like  the  cells  that  propagate  by  subdivision  in  the  blood  and  in  the- 
bile  of  the  animal  ? 
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Dm.  MoBMS^Tbey  talKA^Bi'eiMt  form  of  dorelopaieiit  ia  tho  opn  air*  8ir.  Ii  the  UooA 
Mid  Vile,  they  dmplj  mnltiplj  aa  sporet,  by  diriaion,  aerer  progressing  any  further. 

Psor.  OBABBOinaii~¥oii  oonsider  them  aa  true  sp<MPe8  thai;  multiply  in  the  blood  and  bile. 

Db.  MoMua— Tes,  sir ;  the  spore  seed  never  profpressing  any  further  in  development  in  that 
ooodition ;  bat  when  planted  in  the  air  at  certain  temperatnrei,  tliey  develop  iato  the  plant  from 
vhich  they  originally  came,  or  into  those  forms  of  plants. 

Mb.  Qoijld,  of  New  Toric— I  would  like  to  ask  yon,  sir,  if  these  plants,  tiras  grown  in  Om 
open  asr^  do  not  develop  spores,  while  growing,  which  are  identical  with  those  foond  in  tte 
blood. 

Db.  MoBBii— They  do,  sir,  as  will  be  seen  by  the  plates. 

Tbb  PBBainBRT^I  should  like  to  hear  (and  I  know  that  it  is  the  desire  of  the  convention)  from 
Dr.  Baach,  of  the  Chicago  Board  of  Health. 

Db.  Baucb — Mr.  President  and  gentlemen,  I  will  not  occupy  your  attention  for  a  great  leng^li 
of  time,  but  give,  in  as  concise  a  manner  as  possible,  the  action  and  observations  of  the  Board  si 
Health  of  Chicago,  and,  as  far  as  I  can,  corroborate  the  statements  made  by  Mr.  Goold  and  Df« 
Morris  with  regard  to  the  microscopical  investigations  into  the  natnre  and  character  of  this  disease 
bf  tha  Metropolitan  Board  of  Health  of  New  York,  as  substantiated  by  those  carried  on  by  tiia 
Board  of  Healtii  of  Chicago ;  and  also,  for  the  purpose  of  making  their  history  of  tiiis  plagaa  aa 
oomplete  as  possible,  I  will  call  your  attention  to  facts  not  heretofore  mentioned. 

The  first  case  at  the  Union  Stock  Yards  which  terminated  fatally,  occurred  July  25th,  soom  a£- 
tsr  the  arrival  of  the  train  that  brought  the  animal  there.  Two  days  after,  two  dead  steera  wasa 
foand  in  a  train  that  arrived  from  the  infected  district  (Tolono,  in  Central  IlUnQis),  with  several 
smimals  suffering  from  the  disease.  The  next  day,  another  train  arrived  with  diseased  steers  in 
it.  This  train  was  not  permitted  to  remain.  On  July  29th,  a  cow  died  belonging  to  a  citiiaa  of  tka 
Afth. ward.  In  the  meantime,  a  commission  was  sent  to  Tolono,  Cairo  and  other  places  where  the  diar 
aase  prevailed,  by  the  packer's  association.  This  commission  retured  to  Chicago  Au|^t  4thp  and 
ft  was  supposed  that  owing  to  the  opposition  of  the  people  livmg  along  the  line  of  the  lUinalg 
Central  railroad,  no  more  Texas  cattle  would  be  sent  to  Chicago*  and  that  we  need  have  no  feaai 
about  the  disease.  This  was  before  much  was  known  about  its  spread  and  character.  Hearing  tiiat 
there  were  cases  of  the  Texas  fever  at  the  Union  Stock  Yards,  I  directed  the  health  oflk:er,  Mrw 
Balaam,  to  visit  the  place.  This  he  did  August  2d.  and  reported  no  diseased  animals.  On  the  14 
inst.,  another  cow  died  near  the  stock  yards.  I  then  directed  the  sanitary  inspector  of  that  wasi» 
Dr.  Mannheimer,  to  investigate  the  natnre  of  this  disease,  and  at  the  same  time,  instruotad  the 
health  officer  and  sanitary  policemen  of  the  ward  to  assist  Dr.  Mannheimer  in  every  way,  in  obtaia- 
faig  isf ormation. 

I  visited  the  stock  yards,  and  at  the  meeting  of  the  board,  August  1 1th,  I  called  attention  ta 
the  fact  that  cows  were  dying  in  the  neig^hborhood  of  the  stock  yards,  and  also,  to  the  action  a^ 
ready  taken  ;  when  further  investigation  was  ordered,  and  such  steps  taken  to  prevent  the  spread  of 
tha  disease,  and  at  the  same  time  to  prevent  the  introduction  of  the  meat  of  diseased  animals  into  the 
market.  I  bad,  also,  directed  that  every  facility  should  be  given,  and  all  assistance  rendered  ta 
flre£sisor  €kungee,  wh>t  was  investigating  this  disease  for  the  agricultural  bureau  at  Waahinf- 
ton. 

The  aamber  of  deaths  increased  daily  until  the  20th  of  August,  particularly  in  the  fifth  waa^ 
when  they  began  to  diminish.  In  order  that  you  may  understand  the  history  of  this  plague,  I  will 
alate  that  the  fifth  ward  comprises  a  lajpge  territory,  the  greater  portion  of  which  is  unoocnpied 
aad  in  its  primitive  state,  in  theextrente  southwestern  portion  of  the  ci^,  adjoining  the  Uuion  Stock 
Yards,  and  where,  for  the  purpose  of  economy,  herds  oiL.Texas  catUe  were  grased  at  intervals  whila 
awaiting  sale,  from  the  month  of  May  until  the  action  of  the  board  prevented  it,  in  August.  Theea 
animals  were  also  grased  upon  the  prairie,  east,  south,  and  west  of  the  stock  yards.  No  herds  wers^ 
at  9iif  time,  permitted  to  grase  east  of  Pittsburgh  and  Port  Wayne  railroad,  for  purposes  of  oo»- 
Teaience,  and  very  fortunately  for  the  oitiiens  of  the  southern  division  of  the  city,  as  undoubtedly 
the  mortality  woi}ld  have  been  much  greater.  On  this  ground,  the  cows  belonging  to  the  fifth  ward 
graced,  and  where  the  Texas  fever  prevailed  most,  and  where  the  greatest  mortality  occurred.  A 
large  number  of  cows  graaed  east  of  the  Ptttsburgh  and  Fort  Wayne  railroad,  but  none  of  theaa 
were  affected,  with  the  exception  of  a  few,  which  were  in  the  habit  of  frequenting  a  spot  below  the 
dfy  limits,  on  the  line  of  the  Illinois  Central,  and  Michigan  Central  railroad^  connecting  with  tka 
HBnk  yards,  where  the  cattle  cars  where  cleaned.  These  cows  belong  to  citiieDS  of  the  fourth  ward. 
Other  cases  occurred  near  Calumet,  Junction,  Summit,  Lyons,  aad  south  and  west  of  the  stock 
yards,  where  herds  of  Texas  cattle  bad  been  driven,  or  grased,  or  where  infected  native  cattle  had 
been  sent  from  the  stock  yards.  One  case  occurred  in  the  seventh  ward,  of  a  cow,  that  had  been 
pafchased  Mveral  daya  before  from  a  farmer  living  atar  Brighlos,  bat  which,  at  the  tiiM  of  poc- 
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diMe,  tbowod  BO  signa  of  the  diieAse.  As  far  at  we  hart  bten  abla  to  Inxn,  147  milch  cowt,  ona 
heifer  and  fonr  steers  beloni^ng  to  titixens  of  the  fifth  ward  died  between  July  20th  and  October 
10th.  At  the  stock  yards  thirteen  steers  died  -,  in  the  fonrth  ward  (the  extreme  southern  ward  of 
tiie  city,  and  east  of  the  stock  yards),  ten ;  oatside  of  the  city  limits  and  near  the  stockyards,  fifty- 
three  ;  and  in  other  parts  of  Oook  oonnty  as  far  as  heard  from,  ninety-Are.  Of  the  animals  con- 
demned and  killed  at  the  slaughter  houses,  there  were  seventy-eight.  In  these  the  disease  was  to 
well  marked  that  it  was  unmistakable,  while  a  great  many  were  found  in  tiie  incipient,  and  stiU 
more  in  the  conralescent  stages,  so  that  the  board  did  not  feel  warranted  in  condemning  the  aai- 
nAkls.  This  was  particularly  the  case  with  reerard  to  the  Texas  cattle.  Six  of  tiiese  were  found 
suffering  with  the  acute  symptoms,  so  well  marked,  that  they  were  condemned ;  making  a  total  of 
401  animals  that  died  of  this  disease,  and  were  slaughtered  within  the  limits  of  Cook  county. 

Much  difficulty  was  experienced,  at  the  outset,  in  obtaining  reliable  information,  owing  to  di- 
Tersity  of  opinion  and  conflicting  interests.  (We  literally  knew  nothing  about  it).  In  fact,  so 
much  was  this  the  case,  that  it  was  soon  discovered  that  it  was  necessary  to  exclude  all  cattle  com- 
ing from  infected  districts,  whether  native  or  Texas,  from  the  stock  yards ;  to  quarantine  all  Texaa 
and  suspected  native  cattle  that  were  there  ;  to  prevent  the  herding  of  Texas  cattle  in  the  vicinity ; 
and  in  order  to  protect  other  points,  to  prevent  the  departure  from  the  stock  yards  of  Texas  and 
othw  animals  with  regard  to  whose  condition  any  doubt  was  entertained,  as  in  the  early  stages  of 
the  disease,  it  was  found  impossible  to  tell  by  external  appearances  whether  the  cattle  were  affected 
or  not.  An  inspector  was  appointed  at  the  Union  Stock  Yards,  and  no  animals  were  permitted  to 
be  removed  without  his  certificate,  either  for  the  home  or  distant  market.  It  was  soon  found  that 
aven  these  precajitions  were  not  safficient  to  keep  the  meat  of  diseased  animals  out  of  the  market. 
Inspectors  were  placed  at  all  the  slaughter  houses,  and  the  internal  organs,  paticularly  the  spleen, 
liver  and  bladder  of  all  cattle  slaughtered  were  examined ;  and  at  the  suggestion  of  Professor  Qam- 
^;ee,  the  spleens  were  weighed,  as  enlargement  of  this  organ  was  always  present  in  this  disease,  and 
it  was  supposed  to  be  the  best  way  of  diagnosing  it.  In  a  few  days  the  livers  were  ordered  to  be 
ireighed  and  a  record  in  both  instances  kept ;  and  for  the  purpose  of  learning  as  much  as  possible 
with  regard  to  the  history  of  all  animals  received,  the  inspector  at  the  stock  yards  furnished  a  dailj 
leport  from  whence  they  came,  their  condition,  etc.,  which  facts  were  also  embraced  in  his  certift- 
cate,  which  was  taken  by  the  parties  purchasing  animals  to  be  slaughtered,  and  the  number  com- 
pared with  those  brought  to  the  slaughter  house  by  the  inspector  there,  so  that  none  were  taken 
Ihere  without  undergoing  inspection. 

I  visited  the  stock  yards  daily  and  the  slaughter  houses  twice  a  day ;  and  in  order  to  make  tiiia 
'  Bspection  as  perfect  as  possible,  the  spleens,  and  frequently  the  livers  of  all  the  animals  slaagb- 
tered,  were  retained  for  my  inspection  and  comparison  with  the  number  in  the  certificate.  Beporti 
"Were  also  required,  from  the  wholesale  dealers  in  meat  throughout  the  city,  of  the  number  and  from 
whom  the  carcasses  of  beef  came  that  they  sold,  so  that,  in  this  way,  all  the  animals  brought  to 
Chicago  were  known,  and  in  what  manner  they  were  disposed  of. 

Ihe  stock  yard  and  railroad  authorities  heartily  co-operated,  and  in  a  short  time  the  stock  men 
and  the  butchers  acquiesced,  so  that  very  soon  confidence  was  restored,  and  the  trade  was  improved. 
Whenever  an  animal  was  found  that  showed  positive  or  suspected  signs  of  disease,  my  attention  was 
called  to  it,  in  my  visits  to  the  slaughter  houses,  and  if  the  suspicion  of  the  inspector  was  con- 
Jmed,  the  carcass  was  consigned  to  the  rendering  tank.  But  little  opposition  was  made  by  the 
ewners ;  and  as  a  general  rule  they  cheerfully  acquiesced  in  the  decision.  Such  was  the  excite- 
ment with  regard  to  diseased  beef  that  the  consumption  rapidly  fell  off,  and  vrith  it  the  price,  and 
as  a  necessary  consequence  great  stagnation  of  the  trade.  The  efforts  of  the  board  soon  restored 
•confidence,  and  with  it  a  more  hearty  co-operation  and  acquiescence  in  its  orders  by  all  parties  in- 
terested. Detectives  were  also  employed,  as  it  was  discovered  that  the  carcasses  of  animals  were 
.brought  in  from  the  country,  that  had  been  suffering  from  this  disease.  This  was  soon  broken  up, 
•and  in  a  few  days  the  entire  beef  supply  of  the  city  was  under  the  control  of  the  board ;  and  I  have 
yet  to  learn  of  a  case  of  the  Texas  fever  that  occurred  elsewhere  from  cattle  that  were  shipped  from 
the  stock  yards,  after  this  system  of  inspection  was  inaugurated.  , 

So  far  no  notice  in  the  description  of  the  symptoms  of  this  disease  has  been  taken  of  the  chill 
-by  which  it  is  ushered  in,  nor  of  the  difficulty  of  urination.  With  regard  to  the  first  symptom,  I 
^ould  state  that  three  cases  fell  under  my  observation  in  which  this  was  well  marked,  and  I  have  no 
>donbt  but  that  such  was  the  case  in  nearly  all  of  the  animals-  that  suffered.  In  studying  diseases 
•of  animals,  much  difficulty  is  experienced  from  the  fact  of  their  not  being  constantly  under  ob- 
aervation,  and  nothing  can  be  learned  but  by  physical  examination.  Generally  speaking,  the  first 
evidence  that  the  owners  of  cows  noticed,  was  a  diminution  of  the  secretion  of  the  milk.  There 
es as  not  that  aggravation  of  the  symptoms  in  the  animals,  observed  at  Chicago,  which  was  seen  at 
Jfew  York.    This  was,  no  doubt,  owing  to  the  hardships  and  exposure  incident  to  the  mode  of  their 
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traoflportatiota ;  and  from  wliat  I  hare  8«en  mjielf ,  both  at  Ohicaf^  and  New  York,  I  am  satisfied 
that  in  many  cases  if  the  animals  had  been  allowed  to  remain  on  the  pastures  nndistnrbed,  they 
would  not  have  died. 

Nearly  all  the  cattle  I  saw  were  free  from  ticks,  and  none  could  be  found,  special  care  bein|* 
taken  from  the  outset  to  ascertain  whether  these  insects  had  any  agency  in  causing  this  disease.  As 
ft  general  rule,  none  were  found,  and  not  a  trace  of  them  could  be  found  in  the  stomach  of  animalf 
that  died  of  this  disease,  or  in  any  that  were  killed.  Dr.  Mannheimer  devoted  much  time  to  the  in- 
Testigation  of  this  question,  and  suoh  was  also  the  result  of  the  observation  of  others,  among  them 
Frof .  Gamgee,  and  Mr.  Emery  of  the  Pratrit  Farmer. 

From  August  8dy  to  October  10th,  Dr.  Mannheimer  and  myself  made  143  post-mortem  examina- 
tions of  cattle  which  had  died,  or  were  killed  while  suffering  with  the  Texas  fever.  In  nearly  all  the 
tame  pathological  conditions  were  found  which  have  already  been  so  minutely  described  and  ob- 
•erved  by  the  New  York  board,  with  the  exception  that  they  were  not  so  aggravated.  The  sloughs 
smd  ulcers  in  the  obomassum  or  true  stomach,  were  not  seen,  but  patches  of  abrasion  with  increased 
Tarcularity  were  frequently  found.  In  the  small  intestines  were  observed  small  yellowish  spots  or 
point*),  of  which  I  have  heard  no  mention  made.  The  glands  of  peyer  and  brunner  were  carefully 
•zamined,  but  no  ulceration  was  found  in  a  single  case.  In  only  one  animal,  to  which  I  shall 
Allude  hereafter,  was  the  yellowi^h-ochre-looking  color  of  the  fat,  and  the  mahogany  color  of  the 
mnstles  observed.  In  fact,  in  nearly  all  the  animals  examined,  there  was  no  change  perceptible  to 
the  naked  eye  in  the  appearance  of  the  fat  and  musoles  from  animals  in  perfect  health.  It  was 
aoon  found,  in  consequence  of  the  difficulty  in  detecting  the  disease  in  the  living  animal,  unless  in 
Tery  marked  cases,  and  after  the  removal  of  the  viscera  after  death,  that  the  only  way  to  make  the 
inspection  efficient,  and  to  protect  the  public  health,  was  to  examine  the  internal  organs  of  all 
animals  slaughtered.  In  fact,  I  found  it  utterly  impossible,  as  a  general  rule,  to  decide  by  the 
appearance  of  the  carcass,  after  the  vibcera  had  been  removed,  whether  it  was  fit  for  market  or  not. 
'Dus  was  especially  the  case  in  the  early  stages  of  the  disease.  For  instance  in  a  herd  of  thirty- 
three  that  were  suspected,  only  four  showed  marked  sigpns  before  being  slaughtered,  with  that 
increase  of  temperature  which  was  found  to  be  so  infallible  a  test  in  diagnosing  this  plague  by 
the  New  York  board ;  but  upon  slaughtering  them,  I  found  tiiat  the  spleen,  live/  and  urine,  pre- 
sented such  decided  evidences  of  disease,  that  I  condemned  eleven,  and  was  in  doubt  about  five 
more.  The  spleens  of  all  that  were  condemned  weighed  over  four  pounds,  and  bloody  urine  was 
found  in  nine  of  them.  In  one  of  them  the  spleen  weighed  eight  pounds,  but  in  this  ease  there 
.was  no  bloody  urine.  I  afterward  noticed  this  fact :  that  where  the  enlargement  of  the  spleen 
was  greatest,  no  bloody  urine  was  found.  These  cattle  were  slaughtered  two  days  after  the  inspeo* 
tion  of  the  viscera  at  the  slaughter-houses  was  commenced,  and  I  must  confess  to  a  keen  appreciation 
of  the  responsibility  resting  upon  me,  in  thus  imposing  so  heavy  a  loss  upon  the  owners,  and  at  the 
game  time  discharge  my  duty  in  protecting  the  public  health.  In  the  conclusion  arrived  at,  all  who 
saw  the  affected  organs,  agreed,  and  the  owners  cheerfully  acquiesced. 

In  this  connection  I  would  state  that  the  thermometer,  although  assisting  in  determining  the 
disease  in  a  suspected  animal,  was  not  found  in  our  hands  of  so  much  service,  while  its  application 
to  all  ca^es  was  found  impracticable. 

Two  cases  were  found  where  rupture  of  the  spleen  had  taken  place.  One  of  them,  examined  on 
September  21st,  was  particularly  noticeable,  as  about  four  g^ons  of  bloody  serum  were  found 
in  the  cavity  of  the  abdomen,  and  the  bladder  was  enormously  distended,  containing  nearly 
three  gallons  of  bloody  urine.  The  spleen  weighed  ten  and  one-half  pounds.  At  this  time  the 
oases  that  we  saw  were  more  aggravated  than  usual.  The  liver  was  generally  enlarged,  but  not 
always,  and  the  heaviest  liver  seen  weighed  twenty-nine  pounds,  and  in  all  cases  examined  fatty 
-degeneration  was  found.  Ecchymosed  spots  were  occasionally  met  with  in  the  heart*  both  exp 
temally  and  internally.  The  condition  of  the  rectum  so  constantly  present  in  the  cases  examined 
in  New  York,  was  occasionally  seen,  and  the  flaky  character  of  the  bile  was  seen  in  rare  instances. 
In  many  of  the  stomachs  of  the  Texas  cattle,  cicatrices  were  seen,  proving  the  existence  of  disease 
at  some  period. 

With  regard  to  the  transmittal  of  this  disease  by  native  to  native  cattle,  I  most  confess  that 
notwithntonding  the  weight  of  the  testimony  is  against  it,  I  am  inclined  to  believe  that  such  can 
and  does  take  place.    I  can  see  no  good  reason  why  such  should  not  be  the  case. 

Mr.  Piper,  of  Illinois — Allow  me  to  ask  if  you  have  any  evidence  that  would  be  conclusive  on 
tiiat  point,  which  you  can  give  the  convention  ? 

Dr.  Radch — Several  instances  of  this  character  fell  under  my  observation  during  the  past  three 
months,  but  the  most  conclusive  evidence  I  have  is,  that  native  cattle  were  purchased  at  Chicago 
in  August,  and  taken  to  Lebanon  county,  Pennsylvania,  and  that  a  short  time  after  they  died,  and 
that  other  native  cattle  on  the  same  farm,  and  neighborhood,  died;  and  that  no  Texas  cat^  had 
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been  nearer  tbe  place  wbtre  tkeee  minwJB  died,  than  the  railioad,  ivlule  in  tMoait  to  New  York  ani 
Pfailadelpfaia,  which  mnit  be  at  least  three  .miles  distant.  My  attention  wms  called  to  theae  caaea 
by  a  friend,  who  wished  to  know  of  bie  whether  it  would  be  safe  to  purchase  cattle  coming  iron 
Chicago,  jost  as  I  was  leaving  Lebanon,  about  fire  weeks  ago.  In  all  other  cases  thatwera 
noticed,  the  Texas  cattle  had  been  near.  The  assertions  that  native  cattle  die  of  this  disease,  aad 
do  not  communicate  it  to  other  naCiye  cattle ;  that  Texas  cattle  are  perfectly  healthy,  and  still 
cause  a  disease  that  is  fatal  to  native  cattle,  and  that  they  do  not  die  of  this  disease,  are  such  anom- 
olies  in  the  history  of  contagious  diseases,  that  on  general  principles,  I  am  not  disposed  to  belief* 
it.  I  must  confess  that  in  my  opinion  there  is  still  much  to  be  learned  with  regard  to  this  malady. 
In  all  cases  that  came  under  our  observations,  where  native  cattle  were  not  affected,  they  were  stall- 
fed,  and  did  not  graae  where  Texas  or  sick  native  cattle  had  graaed,  which,  as  far  as  our  experianoa 
went,  was  necessary  to  transmit  this  disease. 

Almost  every  imaginable  course  of  treatment  was  pursued,  but  it  was  impossible  to  tell  witk 
what  success.  At  first  all  tiie  cattle  affected  died,  and  it  was  the  general  impression  that  there  waa 
BOt  much  use  in  treatment.  With  this  feeling  I  treated  seventeen  during  the  month  of  SeptMnbar^ 
asven  of  which  recovered.  Am  not  prepared  to  say  that  they  would  not  have  recovered,  had  thay 
not  been  subjected  to  the  course  of  treatment  I  put  them  on.  I  recollect  one  case  where  the  animal 
was  bled  freely  when  the  first  symptom  appeared,  dying  in  a  very  short  time  after— in  fact  sooner 
than  any  case  that  came  under  my  observation.  I  have  no  doubt  but  that  the  free  bleeding  hastened 
death,  having,  on  general  principles,  discountenanced  blood-letting  before ;  and  the  result  in  tiiii 
case  was  strictly  in  accordance  with  my  views  of  the  nature  of  this  malady. 

G«rboHc  acid,  in  its  diffiirent  forms,  was  made  use  of  freely  as  a  disinfectant,  particularly  a* 
the  stock  yards,  but  not  as  an  internal  remedy. 

Tna  PRBSIDX19T— Did  the  animaJs  that  recovered  enjoy  as  perfect  health  as  before  they  wen 
attacked  with  the  disease  f 

Db.  R4U0H — ^In  some  instances  they  did,  ccmvalescing  very  rapidly,  with  speedy  restoration  of 
the  milk  in  cows. 

Tsa  PaasinBirT— They  did  ultimately  arrive  at  perfect  health  7 

Jht.  Rauch^— Yes,  sir,  I  saw.  several  of  them  recently  looking  very  w^  and  in  good  health. 

Db.  TowHSBiin,  of  lowa-^ust  one  question,  if  you  please.  I  believe  it  is  a  fact  beyond  all 
question,  that  certain  poisonous  substances  which  aff»ct  oxen  very  iqjurioaaly,  are  almost  innoouoai 
in  the  case  of  cows  secreting  largely.    Is  that  true  of  this  special  poison? 

Db.  Ravch— So  far  as  my  own  observation  goes,  it  was  principally  among  cows  secreting  milk, 
and  judging  from  my  own  experience  and  what  I  have  been  able  to  learn  from  other  sources,  cowa 
were  more  apt  to  sufier  than  oxen,  or  at  least  there  seemed  to  be  a  greater  sasceptibili^  to  the  ia- 
Huence  of  this  poison. 

Db.  TowaaaiiD— The  secreting  of  milk  does  not  exempt  them? 

Db.  Rauch— No,  sir,  not  at  all. 

Mb.  MoMillah,  of  Ohio — ^I  think  you  stated,  sir,  that  out  of  seventeen  eases,  yo«  cured  seren  f 

Db.  Rauch— Yes,  sir. 

Mb.  McMillbn — Will  you  be  kind  enough  to  tell  us  how  you  treated  tiiem  ? 

Da.  RAUCH—Whenl  first  saw  them,  I  gave  them  large  quantities  of  flax-seed  tea,  with  half  aa 
OBBce  of  sweet  spirits  of  nitre  three  times  a  day.  The  next  day  one  drachm  of  sulphate  of  quini% 
dissolved  in  a  fluid  drachm  of  aromatic  sulphuric  acid,  was  given,  either  twice  or  three  times  a  day 
in  a  pint  of  water,  as  I  thought  was  necessary.  This  treatment  was  continued  until  a  diange  for 
the  worse  or  better  was  observed.  The  flax-seed  tea  was  g^ven  during  the  entire  time  of  treatment. 
I  have  no  doubt  that  in  the  early  stages  of  the  disease,  purgatives  that  would  promote  secretioa  of 
the  bile  would  be  beneficial,  but  it  is  exceedingly  difficult  to  pursue  a  systematic  course  of  trea^ 
■MBit,  arising  mainly  from  the  want  of  interest  taken  in  the  animal  by  the  owner,  and  the  trouble 
in  obtaining  correct  information  with  regard  to  the  symptoms,  from  want  of  observation.  The 
flax-seed  tea  and  sweet  spirits  of  nitre  were  given  with  a  view  to  allay  the  febrile  excitement  and 
promote  secretion  of  urine,  which  was  generally  scant  and  high-colored,  even  before  it  became 
bloody,  accompanied  by  difficulty  in  voiding.  The  quinia  was  given  as  an  antiperiodic  and  tonic, 
as  in  several  cases  I  noticed  the  disease  ushered  in  with  a  decided  *chill,  and  the  fact  that  the  spleca 
was  always  enlarged,  presenting  a  feature  similar  to  ''ague  cake,"  so  common  in  human  beings  wha 
had  been  snfleringfrom  the  effects  of  malaria  for  a  longtime.  The  aromatic  sulphuric  acid  was 
added  for  the  purpose  of  acting  as  a  solvent  of  the  quinia,  a  tonic  and  astringent,  and  at  the  nanw 
time  to  cause  the  destruction  of  the  spores  in  the  blood,  and  prevent  the  lowering  of  its  vitality. 

The  next  question  to  which  your  attention  is  called,  is  whether  or  not  the  Texas  cattle  suAr 
from  this  disease?  From  all  of  the  sources  of  information  witiun  my  reach,  and  particnlarly  from 
eoBsultatioa  with  those  in  whom  1  had  reason  to  have  confidenoa^  I  was  informed  that  they  wtO 
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'^perfectly  healthy,  and  exhibit  no  traces  whaterer  of  this  disease,"  and  such  was  apparently  the 
case.  Bnt  I  had  my  doubts,  as  I  could  not  understand  how  so  wide-spread  and  fatal  a  plague  conld 
be  caused  by  cattle  enjoying  perfect  health,  although  I  had,  up  to  this  time,  seen  nothing  to  the 
contrary.  In  fact,  for  a  number  of  days,  I  was  in  doubt  what  course  to  pursue,  owing  to  the  di- 
Tersity  of  opinion,  prompted  more  by  interest  than  a  desire  to  arrive  at  the  trutii. 

We  were  at  first  occupied  mainly  in  investigating  the  disease  in  the  native  animals,  and  pre- 
venting the  sale  of  meat  from  this  source.  With  these  doubts,  I  directed  the  inspectors  to  examine 
the  internal  organs  of  the  Texas  animals,  particularly  the  spleens,  and  when  anything  unusual  in 
their  appearance  was  observed,  to  keep  them  for  my  inspection.  At  this  period  I  devoted  much 
time  to  the  examination  of  the  cattle  slaughtered,  and  while  thus  engaged,  I  noticed  that  the  spleens 
of  tiie  Texas  cattle  were  larg^er,  and  that  the  color  of  nearly  all  was  like  castile  soap.  My  attention 
was  called  on  the  20th  of  August,  at  one  of  the  slaughter  houses,  to  four  spleens,  weighing  from 
four  to  five  pounds,  presenting  the  dark  mottled  appearance  so  characteristic  of  the  color  of  this 
organ  in  the  native  animals  that  died,  and  when  cut  into  they  presented  the  same  appearance  of 
disorganization.  The  livers  and  urine  of  these  animals  were  also  examined,  but  they  presented 
nothing  unusual  to  the  naked  eye.  Specimens  of  each  were  submitted  to  Dr.  Mannheimer  for  mi- 
croscopic examination,  without  telling  him  from  whence  they  were  obtained.  After  careful  exam- 
ination, he  reported  that  the  specimens  presented  the  same  structural  lesions  and  changes,  but  not 
in  so  marked  a  degree  as  in  cattle  that  had  died,  and  that  he  supposed  tiiey  were  convalescing^— at 
the  same  time  showing  me  the  specimens  under  the  microscope. 

From  this  time  forward  all  cattle  slaughtered  were  subject  to  the  same  scrutiny,  and  a  record  of 
file  weights  of  the  spleens  was  kept.  The  following  table,  showing  the  relative  weights  of  Texas, 
Cherokee  and  native  cattle,  confirmed  me  in  the  opinion  that  nearly  all  southern  cattle  were,  or  had 
been,  more  or  less  affected,  and  that  there  is  a  marked  difference  in  the  sise  and  weight  of  this  organ, 
compared  with  the  native  cattle.  It  will  be  noticed  that  none  of  the  Cherokee  and  Texas  spleens 
weighed  less  than  two  pounds,  while  there  was  but  one  of  the  native  spleens  that  weighed  so  much. 
I  will  also  state  that  nearly  all  the  cattle  that  were  called  Cherokee,  were  in  reality  Texas  cattle,  of 
a  smaller  sixe,  and  young^er.  This  deception  was  practiced,  with  the  hope  of  finding  a  better  sale 
for  them,  owing  to  the  prejudice  existing  at  this  time  to  Texas  cattle. 

AUGUST  Mth  TO  AUGUST  30th. 
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BererAl  days  after,  my  attention  was  called  to  an  acute  case  of  this  disease,  well  marked,  witli 
A  spleen  weighing  eight  pounds,  of  which  this  is  a  photograph.  The  liver  was  also  enlarged,  but 
there  was  no  bloody  urine  present.  In  other  respects  the  lesions  and  changes  were  the  same  as  in 
native  cattle.  Five  more  cases  were  found  during  the  month  of  September,  in  only  one  of  which^ 
however,  was  bloody  urine  found  in  the  bladder.  These  cases  were  so  well  marked  that  they  wer« 
condemned,  one  of  them  presenting  the  greenish  tinge  of  the  fat,  and  the  mahogany  color  of  the 
meat,  so  commonly  seen  by  the  New  York  board.  This  animal  had  just  arrived  from  Abilene,  and 
it  is  bat  justice  to  say,  that  I  think  that  the  hardships  of  the  journey  bad  much  to  do  with  its  coe* 
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dftion.  Wifh  tfae^e  facts  before  me,  I  did  not  besitate  to  annoance  that  tbt  Texas  cattle  were  not 
in  perfect  bealth,  and  my  obserrations  since  have  confirmed  me  in  tbis  opinion,  and  thej  hare  also 
been  substantiated  bj  otbers. 

After  the  practice  of  weighing  spleens  bad  been  continued  for  several  dajs,  it  became  apparent 
^at  important  deductions  could  be  drawn  from  this  mode  of  investigation,  while  at  the  same  time 
the  inspection  would  be  conducted  more  minutely.  The  weights  of  the  liver  was  directed  to  be 
taken,  so  that  the  relation  of  the  two  organs,  in  the  same  animal,  could  be  settled,  and  whatever 
cbftnges,  climate,  breed,  and  care  of  them  exercised,  could  be  ascertained.  It  had  already  been 
settled  that  the  spleens  of  the  southern  cattle  weighed  more,  and  were  larger  than  in  native  cattle, 
but,  to  my  astonishment,  the  conditions  with  regard  to  the  liver  were  reversed.  As  a  general  rule, 
it  was  found  that  when  the  animal,  native  or  southern,  was  in  good  condition,  the  spleen  weighed 
lest  and  the  liver  more  than  when  the  opposite  was  the  case.  When  the  animals  were  well  cared 
for,  the  spleens  were  small  and  the  livers  large,  and  in  cases  where  the  animals  had  been  transported 
ot  driven  a  great  distance,  or  received  but  little  care,  the  spleens  were  much  enlarged,  with  a  pro- 
portionate decrease  in  the  sise  of  the  liver.  We  weighed  them  indiscriminately,  no  distinction  be- 
ing  made  in  the  sex  at  first,  but  a  few  of  them  were  separated.  I  have  prepared  from  the  records 
of  the  board  of  health  the  following  table,  which  gives  the  weight  of  8,403  spleens,  and  7,967  livers, 
of  native,  Texas  and  Cherokee  cattle : 


Cattle. 


Native — Male  and  female  . 


Month. 


Aug.. 

Aug.. 

"  "  "        Sept. 

*'  "  " Oct  .. 

"  "         Sept.. 

"  " iOct  .. 

"        female Sept. . 

"  "      iOct .. 

Taxan — Male  and  female lAug.. 

"  '*  "        Sept., 

"  "  "        Oct.. 

"  "      iSept. 

"  "      'Oct  .. 

**        female Sept. 

Cherokee — Male  and  female Aug.. 

.    '*  "  "      Aug.. 

*'  "  "      iSetft.. 

"  "  "      Oct  .. 

"  "      Sept. , 

*'  female Sept.. 

Total  No.  of  spleens 8,403 

'*  "      livers 7,9571 


No. 


93 

132 

1246 

124 

267 

167 

1444 

1456 

187 

252 

29 

669 

1247 

29 

10 

127 

396 

24 

363 

152 


Spleens, 


130 

184 

1846 

163 

373 

203 

1997 

1746 

626 

652 

112 

1464 

2944 

70 

29 

301 

922 

89 

680 

241 


Av 

Spleens. 


1.40 
1.39 
1.48 
1.31 
1.46 
1.21 
1..38 
1.20 
2.81 
2.68 
3.86 
2.18 
8.36 
2.41 
2.9d 
2.37 

2.n 

3.70 
1.60 
1.68 


Livers. 


1,191 


•16,622 

1,610 

2,921 

2,262 

17,794 

19,606 


3,002 

309 

8,222 

16,046 

360 

100 


4,282 

264 

3,742 

1,622 


Av. 
Livers. 


12.80 


13.26 

13 

11.36 

13.42 

12.32 

18.4a 


11. 9L 
10.66 
12.29 
12.86 
12.41 
10 


11.81 
10.63 
10.31 
10.66 


From  the  time  we  commenced  the  inspection  of  the  internal  organs  to  October  26th,  we  ex- 
amined 16,800  head  of  cattle.  But  few  of  the  animals  that  were  condemned  are  included  in  this 
list.  Notes  of  these  cases  were  taken  by  myself.  It  will  be  noticed  that  in  the  month  of  October, 
that  in  twenty-nine  cases  of  Texas  cattle  slaughtered,  the  average  weight  of  the  spleens  was  nearly 
four  pounds,  while,  in  the  same  month,  twenty-four  Cherokee  cattle  were  killed,  wh«»n  the  spleen 
averaged  about  three  pounds  and  a  quarter.  Both  these  lots  of  catQe  were  in  a  bad  condition,  and 
had  been  transported  a  great  distance. 

The  weight  of  the  Cherokee  cattle  was  also  less  than  that  of  native  cattle  included  in  this  list, 
ao  that,  for  purposes  of  comparison,  the  Cherokee  spleens  may  be  said  to  weigh  nearly  as  much  as 
the  Texas  spleens.  Evidences  of  former  disease  were  found  in  a  great  many  of  the  Texas  and 
Cherokee  cattle. 

Dr.  Clb.xdk.^min,  of  Ohio— Will  the  gentleman  be  kind  enough  to  inform  us  if  these  atatistica 
Apply  strictly  to  healthy  cattle  1 

Db.  RAUCH—Not  all  of  them. 

Dr.  Clkndbichik— How  are  we  to  distinguish  ? 

Db.  Raucr-— As  a  general  rule  they  do.  though  a  few  of  them  were  of  cattle  positively  diseased 
bat  these  do  not  make  much  difierence  in  the  total  average. 
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With  ngtad  to  Ha  microscopical  observfttioiif  niftdo,  I  wovld  gtate  that,  {ottanaMj,  Dr. 
boimer,  to  whom,  la  the  ordinary  roatine  of  dnty  at  sanitary  inspector  of  the  fifth  ward,  the  ioTos- 
tigation  of  this  disease  fell,  was  a  good  microscopist,  and  sach  was  the  accuracy  of  his  examini^ 
tions,  made  in  the  first  week  in  August,  that  subsequent  and  closer  investigation  verified  them.  He 
had  examined  the  different  organs,  tissues,  blood,  bile,  urine,  and  milk,  with  a  microscope  of  not 
>rery  great  power,  when  my  attention  was  called,  by  a  letter  from  Dr.  B.  Harris,  of  the  New  York 
board  of  health,  to  the  discovery  of  a  parasite  in  the  blood,  bile  and  urine  of  diseased  native  ani- 
mall,  by  Dr.  Stiles,  stating  at  the  same  time  that  a  greater  power  was  necessary  to  see  it  than  thai 
*  we  had  made  use  of.  I  immediately  procured  the  most  powerful  instrument  in  Chicago,  and  in  a 
yery  short  time  the  discovery  of  Dr.  Stiles  was  confirmed. 

Our  attention  was  next  directed  to  the  blood,  bile  and  urine  of  Texaa  cattle,  where  we  also 
found  the  spores,  but  not  so  abundant  as  in  native  animals.  The  plant  was  also  seen^  but  not  to 
well  defined.  I  immediately  communicated  our  results  to  Dr.  Harris,  and  in  a  very  short  time  our 
investigations  with  regard  to  the  Texas  cattle  were  confirmed  by  them.  The  investigations  of  tha 
New  York  board,  in  this  respect,  were  conducted  with  much  care  and  minuteness,  as  well  as  evary- 
tfaing  pertaining  to  the  pathology  of  this  disease. 

As  no  mention  has  been  made  of  the  microscopic  appearance  of  the  milk,  I  would  say  that  the 
fat  cells,  or  globules,  were  more  abundant  than  in  health.  From  what  I  have  seen  I  am  satisfied 
that  frost  kills  the  spores. 

Dr.  Milbb,  of  Michigan — Allow  me  to  ask  if  any  spores  were  found  in  the  blood  of  animals 
•pparently  healthy  ? 

Dr.  Ra0gh — ^Not  as  a  general  rule,  although  occasionally  we  found  animals  in  apparent  health, 
(hat  were  really  diseased,  upon  subjecting  the  organs  and  fluids  to  microscopic  investigation.  In 
these  we  found  spores,  but  since  the  early  part  of  October^  no  spores  or  plants  were  found  in  any  of 
^e  animals  examined  by  Dr.  Mannheimer. 

Db.  Milbs— It  was  only  after  the  external  symptoms  became  severe  that  they  were  seen  f 

Dr.  Raucb— Yes,  sir ;  this  was  the  case  with  the  native  cattle,  bat  they  were  also  found  in  the 
Texas  cattle,  who  were  apparently  healthy,  but  not  in  such  gpreat  abundance. 

Pbof.  Chadbourju,  of  Wisconsin — Will  you  be  kind  enough  to  inform  us,  sir,  if  you  discover- 
•d  aay  difference  between  the  plant  and  the  ^pores  of  the  plant  as  found  in  animals  ? 

Db.  RAUCH—Yes,  sir,  the  spores  were  more  commonly  seen^  while  occasionally  we  thought  we 
faw  (he  plant. 

Prof.  Chadbourvb— How  did  they  differ  ? 

Db.  Rauch— The  plant  was  composed  of  a  series  of  continuous  cells  or  joints,  with  a  number  of 
fpores  surrounding  the  tip  or  end,  while  the  spores  were  simple  dots. 

Dr.  Townbbmd,  of  Iowa — ^I  beg  pardon  for  interrupting  you,  but  I  should  like  to  know  if  you 
Boticed  any  well-marked  disease  in  the  human  subject  produced  by  the  use  of  diseased  meat? 

Dr.  Rauch — In  reply  I  would  state  that  special  attention  was  paid  to  this  subject.  In  a  short 
time  after  the  board  of  health  commenced  their  investigations,  and  exercised  a  surveillance  over 
the  stock  yards,  slaughter  houses,  and  the  meat«  sold  for  food  in  the  Chicago  market,  all  danger 
from  this  source  was  averted,  as  no  diseased  meat  was  permitted  to  be  sold.  In  addition  to  guard* 
ing  the  usual  avenues  through  which  the  market  of  Chicago  was  supplied,  all  other  sources  of  sup- 
ply were  cut  off  by  means  of  detectives,  so  that  all  beef  brought  into  market  was  completely  under 
the  control  of  the  board.  As  it  was  stated  that  a  larg^e  quantity  of  diseased  beef  had  been  sold  for 
consumption  before  this  time  (which  I  do  not  believe  was  the  case),  I  directed  the  sanitary  inspect- 
ors of  the  different  wards  to  investigate  the  matter  and  report  to  me,  with  as  little  delay  as  possible, 
whether  the  consumption  of  this  beef  caused  any  ii^urious  effect  upon  the  health  of  the  city  or  not. 
In  not  a  single  instance  did  they  report  any  diret^t  results  arising  £rom  the  consumption  of  beef,  nor 
did  I  see  or  learn  of  but  one  case  where  such  was  the  result.  That  some  diseased  beef  was  sold, 
prior  to  this  time,  is  undoubtedly  true ;  but  whether  it  was  the  cause  of  diarrhoea,  I  am  not  prepar- 
•d,to  state,  as  it  was  at  such  a  time  of  the  year  when  diseases  of  that  character  prevail,  owing  to 
high  temperature,  etc.,  and,  with  us,  particularly  to  the  want  of  drainage  in  certain  parts  of  the 
city.  If  such  had  been  the  case,  diarrhoea  would  have  suddenly  increased,  and  after  the  supply  of 
diseased  beef  was  cut  off,  it  would  have  necessarily  diminished ;  but  such  was  not  the  fact.  Then, 
again,  owing  to  the  general  feeling  of  distrust  for  a  short  time,  but  little  beef  was  consumed ;  this 
also  caused  no  perceptible  change  in  diseases  of  this  character. 

Dr.  Johub,  of  Illinois— Mr.  President,  I  move  that  Mr.  Brown,  of  Jacksonville,  a  brother  of 
the  late  Captain  Brown,  whom  we  all  knew  by  reputation,  if  not  personally,  be  requested  to  address 
the  convention,  for,  though  not  a  member  of  this  body,  he  has  had  a  great  deal  of  experience  in 
cattle-raising. 

The  motion  prevailed. 
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Mb.  BBO^m-^Mr.  PrariA^at,  toA  senttommi  of  tlM  eonTeiitioB^  I  am  kap^  to  l»«  able  to  itato 
iriiatoTMr  I  may  know,  to  i^Mitleinen  of  int^ligence  and  experience,  who  eeem  to  be  in  good  faith 
ooneidering:  carefullj  the  safe^ect  matter  before  them.  The  qnestione  submitted  to  this  conrentioD 
are,  in  my  humble  Judf^ent,  of  great  magnitude,  appertaining  not  simply  to  a  few  States,  but  aa- 
inming  national,  international  and  continental  proportions,  thereby  rendering  the  responsibility 
with  whioh  yon  are  iuTested,  one  of  no  ordinary  diaracter.  I  will  endeavor,  gr^ntlemen,  to  talk 
]^inly,  and  to  the  points  that  seem  to  me  worthy  of  consideration,  in  riew  of  the  action  contem- 
plated by  this  convention.  X  am  highly  gratified  that  the  iuTestigations  in  regard  to  the  causes^ 
character,  and,  in  short,  everything  pertaining  to  this  disease,  have  been  carried  so  far.  But,  it 
■etms  to  me  that,  while  these  are  exceedingly  important,  the  time  has  come  when  some  proper  regu- 
lations should  be  at  once  adopted,  under  which  the  vast  cattle  interests  of  tiiis  country  may  be  con- 
ducted in  accordance  with  suitable  sanitary  regulations. 

To  come,  then,  immediately  to  the  subject  matter.  The  first  point  to  whioh  I  wish  to  call  your 
Attention,  is  this :  It  seems  to  be  conceded  on  all  hands  that  this  disease  is  communicated  to  "home" 
cattle  (and  I  use  that  term  as  embracing  all  cattle  except  those  brought  from  Texas)  through  graa- 
ing  where  Texas  cattle  have  graced  before  them.  I  am  just  as  well  satisfied,  too,  that  this  diseasa 
is  communicated  as  well  by  cattle  that  come  by  the  way  of  Abilene,  as  by  those  that  come  up  tha 
Mississippi  river,  or  any  other  route— when  the  grounds  upon  which  they  have  fed  are  in  turn  crop- 
ped by  other  cattle-Hui  I  am  that  this  convention  is  now  in  session  before  me.  I  will  give  you  a 
little  of  my  own  experience  in  handling  these  cattle ;  for,vthongh  I  do  net  reside  upon  a  farm,  I 
have,  whilst  a  citixen  of  Illinois,  been  a  greater  part  of  the  time  concerned  in  the  management  of 
cattle.  Early  in  July  last,  or  about  the  1st  of  June,  we  purchased  at  St.  Louis  two  hundred  head> 
of  cattle,  brought  from  Abilene  by  Mr.  Gregory,  of  Greene  county.  They  were  forwarded,  by  rail- 
road, to  our  station^  some  eight  miles  south  of  J-ecksonville,  and  about  ninety  of  them  were  placed 
on  a  couple  of  farms  in  that  neighborhood,  for  the  purpose  of  being  graxed,  as  we  did  not  wish 
them  upon  the  same  farms  with  our  native  cattle.  One  hundred  and  eleven  of  this  same  lot  I  took 
to  a  farm  which  I  owned,  adjoining  Jacksonville,  and  placed  them  in  an  inclosure  fronting  upon 
the  street,  but  separated  from  it  by  a  common  rough-and-ready  fence.  The  milch  cows  of  the  town 
graced  right  along  in  front  of  that  tract,  and  of  another  lying  a  little  west  of  me,  belonging  to  Mr. 
Alexander.  Those  cattle  remained  in  that  pasture  about  a  month,  when  we  removed  them  to  an- 
other, on  the  northern  part  of  the  farm,  where  they  were  in  contiguity  with  the  neighboring  cattle 
on  the  north,  outside  of  the  inclosure  ;  while  in  the  front  of  the  pasture  there  were  a  few  head  of 
milch  cows  gracing.  After  these  two  pastures  had  been  exhausted,  we  rented  of  Mr.  Alexander  a 
•trip  of  ground,  fronting  on  a  street  running  on  the  west  side  of  his  land  ;  which  land,  in  tarn, 
fronted  upon  the  same  street  in  which  I  graced  the  cattle  in  the  first  instance.  Those  cattle  all  re- 
BUhined  healthy,  although  thus  exposed  to  the  public  roads  adjoining  the  city  of  Jacksonville,  where 
foreign  cows  were  continually  passing  along.  The  same  is  true  of  the  cattle  graced  eight  or  ten 
Bules  below  Jacksonville.  These  facts,  connected  with  innumerable  others,  together  with  those  re- 
ports submitted  by  Dr.  Johns  and  my  brother,  go  to  show  that  it  is  (I  wiU  not  say  impossible)  not 
at  all  probable  that  the  cattle  inside  of  an  inclosure  will  communicate  this  disease  to  those  outside. 
Though  an  extremely  rare  case  may  happen  to  the  contrary,  it  seems  to  me  that  for  the  purpose  of 
our  ordinary  btfsiness  transactions,  we  may  regard  that  proposition  as  true. 

I  believe  that  I  will  so  far  trespass  upon  your  patience  as  to  read  to  you,  upon  this  subject,  a 
portion  of  a  letter  written  by  a  gentleman  in  Missouri,  who  haa  had  a  great  deal  of  experience  re- 
garding this  particular  point.  It  is  as  follows  :  "  Without  troubling  you  with  details,  I  will  first 
state  to  you  the  conclusions  to  which  I  have  arrived.  First,  and  most  important,  how  is  the  disease 
communicated?  Beyond  a  doubt,  from  contact;  or  rather  from  feeding  or  watering  with  or  after 
Texas  cattle,  as  I  have  never  yet  known  a  case  that  could  not  be  traced  directly  to  those  causes ; 
nor  have  I  known  a  case  in  which  the  disease  was  communicated  when  a  fence  intervened  between 
the  healthy  and  affected  stock.  I  have  had  my  own  cattle  separated  from  large  herds  of  Texas  ca^ 
tie  only  by  a  fence,  without  any  evil  results.  And  of  the  immense  number  that  have  died  on  thia 
road,  none  have  died  on  pastures  from  which  Texas  cattle  have  been  excluded.  The  instances  to 
substantiate  this  view  are  so  numerous,  that  I  will  not  undertake  to  enumerate  them.  My  own 
opinion  is,  that  the  poison  is  taken  from  the  stomach,"  etc  Then  he  goes  on  to  state  his  theory 
about  the  disease.  That  is  what  Mr.  Ghisholm  has  to  say  about  the  matter.  I  have  not  bad  a  case, 
myself,  since  adopting  this  plan,  though  tens  of  thousands  of  Texas  cattle  have  passed  my  door. 

If  it  be  true,  gentlemen,  that  cattle  thus  isolated  in  this  simple  manner  do  not  communicate 
the  disease,  what  next?  Is  this  disease  communicated  by  bringing  these  upon  the  railroad  ?  On 
the  cars  that  run  from  Kansas  City  to  Quincy  and  Alexandria,  home  cattle  were  transported  in  them 
one  day,  and  Texas  cattle  the  next,  if  the  car  got  back  so  quick.    If  I  am  correctly  informed  (and  I 
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confldratlj  belieTe  I  Mm),  not »  single  hom«  steer  has  been  conteminated  by  being  transported  m 
that  manner.  I  believe  I  am  warranted  in  sajing  this  is  true.  And  if  it  be,  bearing  in  mind  thd 
fact  that  thousands  and  thousands  of  cattle  hare  been  shipped  orer  this  road  this  season,  where  ia 
the  danger  of  shipping  Abilene  cattle  into  Illinois,  or  any  other  portion  of  this  great  northwest? 
And  when  they  have  grazed  upon  our  pastures/ and  fattened  upon  our  com,  where  is  the  danger  of 
taking  them  to  New  York  and  feeding  the  poor  of  that  city  upon  them  ?  If  Texas  cattle  are  ex- 
cluded from  that  market,  then  the  lower  classes  must  do  without  their  beef,  because  the  price  of  il 
will  be  so  enormous  that  the  poor  man  cannot  afford  to  buy  it.  Therefore,  this  question  is  not  ona 
simply  of  interest  to  the  farmers  of  the  west,  and  to  the  people  of  Texas,  with  their  millions  of  cat- 
tle, but  involves,  as  well,  the  sustenance  of  the  working  classes  of  the  eastern  and  northern  cities, 
who  as  much  deserve  the  consideration  of  this  conrention  as  those  who  can  eat  beef  irrespective  of 
the  price. 

Allow  me  to  allude  to  another  point  just  here,  for  fear  I  may  forget  it.  Is  it  true  that  there  if 
any  danger  of  domiciling  this  cattle  disease  in  Illinois,  or  any  part  of  our  northern  country, 
through  these  spores  ?  Is  there  any  danger  ?  If  there  be,  we,  who  live  in  Illinois,  are  most  deeply 
and  vitally  interested,  and  it  behooves  us  to  be  on  the  alert,  lest  we  be  involyed  in  it.  I  imagine, 
however,  that  this  theory  is  not  practically  true,  and  I  will  present  one  or  two  reasons  why  it  seems 
to  me  that  it  is  not. 

In  the  first  place,  for  twenty  years,  except  during  the  war,  I  have  been,  to  a  greater  or  less  ex- 
tent, handling  these  Texas  cattle  in  Illinois.  Is  there  any  man  who,  during  that  time,  has  ever 
known  of  the  cattle  disease  being  commuicated  to  a  single  animal  in  the  spring  following  the  sum- 
mer and  fall,  during  which  Texas  cattle  have  been  grazed  upon  those  lands  ?  I  don't  believe  that  a 
single  man  can  be  found  who  will  even  intimate  that. 

Again,  in  regard  to  a  paper  read  this  morning  by  the  gentleman  from  Missouri  (Mr.  Smitii), 
uid,  also,  with  regard  to  a  conversation  which  I  had,  the  other  day,  with  a  representative  from  the 
southwestern  part  of  that  state  (Mr.  Moore).  It  was  stated  both  in  that  paper  and  by  the  gentle- 
man, as  I  understood,  that  during  the  war  there  was  no  Texas  cattle  fever  in  southwest  Missouri.  I 
believe  the  gentleman,  also,  concurred  in  the  belief,  that  after  winter  had  intervened  there  was  no 
danger. 

Mr.  Mooeb,  of  Missouri — I  beg  your  pardon,  sir ;  that  is  not  my  opinion.  All  the  information 
that  I  have  upon  that  subject  g^es  to  show  that  the  winter  does  not  kill  the  disease. 

Mr.  Brown— I  am  glad  to  be  corrected,  sir.  If  I  understood  the  report  read  this  morning,  it 
stated  that  during  the  war  (which  occupied  at  least  four  years)  there  was  no  Texas  cattle  fever  in 
southwest  Missouri,  for  the  reason  that  no  Texas  cattle  were  brought  there. 

Now,  if  this  disease  can  be  communicated  in  the  manner  stated  by  the  theory  I  have  just  al- 
luded to,  would  it  not  hare  been  likely  to  have  appeared?  Will  the  gentleman  be  kind  enough  to 
f tate  how  it  is,  that  if  the  disease  may  be  propagated  as  he  supposes,  it  was  not,  in  fact,  dissemin- 
ttted  during  those  four  years  of  war. 

Now,  gentlemen,  it  seems  to  me  that,  taking  all  these  points  together,  we  have  information 
enough  to  enable  us  to  adopt  some  simple,  just  and  equitable  measures,  easy  to  be  understood  and 
easy  to  be  enforced,  in  relation  to  this  disease.  Suppose  that  during  the  months  in  which  this  dis- 
ease is  liable  to  be  communicated  (giving  the  widest  margin),  Texas  cattle  be  excluded — say  from 
the  last  of  March  to  the  first  of  October,  until  the  frost  comes — then  permitting  them  to  come  in-* 
holding  every  man  responsible  for  any  damage  that  may  result  from  the  infraction  of  the  law  into 
which  this  measure  is  proposed  to  be  enacted. 

The  Presidrht-^I  would  like  to  a«k  you,  sir,  if  killing  frosts  occur  in  this  section  until  about 
the  first  of  November  ? 

Mr.  Brown — I  am  not  very  familiar  with  that  subject,  Mr.  President ;  but  I  believe  that,  al- 
tiiongh  some  seasons  are  warmer  than  others,  the  weather  is  by  that  time  sufficiently  cool  to,  with 
proper  safegpiards  and  restrictions,  allow  of  these  cattle  being  brought  in. 

Two  or  three  other  brief  remarks,  gentlemen,  and  I  am  done.  As  was  remarked  by  the  gentle- 
man from  Kansas  (Mr.  McCoy),  yesterday,  Texas  is  an  immense  empire,  capable  of  being  divided 
into  four  states,  bm  provided,  whenever  the  proper  time  shall  come.  It  contains  millions  of  cattle, 
which,  with  proper  regulations,  can  be  brought  into  Kansas,  Nebraska,  Iowa,  Missouri,  Illinois, 
and  other  sections  of  the  country,  and  consume  the  grass  and  com  which  otherwise  would  be  com- 
paratively worthless.  Unless  they  can  be  allowed  to  do  that,  we  shall  be  simply  doing  a  small  bu- 
siness in  home  cattle,  that  will  hardly  afford  our  farmers  a  decent  rent  for  the  lands  upon  which 
the  cattle  are  grazed.  There  are  exceedingly  few,  right  here  in  the  center  of  this  great  cattle  re- 
gion, who  have  gained  a  fair  compensation  for  their  grass  and  corn  simply  by  handling  home  cat- 
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tie ;  and  I  Tenture  to  say  that  this  rexy  year,  some  of  the  moat  careful  men  in  Morg^  county  will 
lose  money  in  carrying  on  that  business,  for  the  simple  reason  that  I  hare  stated. 

Db.  GoRSoir,  of  Pennsylvania — Will  the  gentleman  be  kind  enough  to  explain,  Mr.  President, 
why  prices  should  be  so  low  that  no  money  can  be  made  if  Texas  cattle  should  be  excluded  ? 
Mr.  Brown — Prices  of  home  cattle  will  be  higher  if  you  exclude  Texas  cattle. 
Dk.  Corson— I  understood  you  to  say  that  farmers  could  not  raise  home  cattle  enough  to  con- 
sume the  grass  and  com. 

Mb.  Brown — ^They  would  be  able  to  do  so  in  a  limited  way,  but  the  revenue  would  be  propor* 
ably  lost,  unless  they  could  realize  what  I  suppose  they  could  not— famine  prices. 

Db.|Cor80N — Would  it  not  be  rather  because  they  could  not  send  the  necessary  number  7 
Mr.  Brown — Precisely — they  could  not  raise  them. 

Mr.  EA.RL,  of  Indiana — Are  not  these  your  views,  sir :  that  it  would  be  impossible  for  the  far- 
mers of  the  west  to  raise  calves  and  send  them  forward  as  stock,  so  as  to  make  it  profitable  ? 
Mr.  Brown — Precisely. 

One  word  more.  I  believe  it  is  conceded  that  when  these  Texas  cattle  leave  our  western  farms 
—go  to  the  eastern  markets  and  are  slaughtered — they  make  good,  wholesome  food. 

And  if  that  be  so,  why  is  it,  I  ask,  in  the  name  of  reason,  common  sense  and  humanity,  that 
they  are  to  be  excluded  ?  The  good  God  made  them  for  some  wise  purpose.  He  did  not  constitute 
that  vast  domain,  so  admirably  adapted  to  the  raising  of  cattle,  that  they  might  merely  reproduce 
themselves,  and  die,  generation  after  generation.  He  made  them  for  the  use  of  man  ;  and  now, 
when  we  may  safely  make  use  of  these  animals  to  the  great  benefit  of  the  western  people,  through 
the  consumption  of  their  grass  and  grain,  and  benefit  just  as  much  the  eastern  people  l)y  giving 
them  good  healthy  beef,  at  prices  which  they  can  afford  to  pay — ^how  can  any  one  argue  that  this 
great  traffic  should  not  be  allowed  to  go  on,  under  suitable  restrictions  ? 

Mr.  Poole,  of  Indiana— Mr.  President,  I  wish  to  make  one  remark,  not  only  in  justice  to  my- 
self, but  to  the  state  board  of  Indiana,  the  people  of  that  state,  and  to  its  governor,  who  kindly 
sent  me  a  letter  requesting  me  to  come  here. 

I  am  here  as  one  of  the  commissioners  of  that  state.  I  had  no  intention  of  saying  one  word 
that  was  not  true,  and  have  made  no  statement  here  that  is  not  a  fact.  That  being  the  case,  I  do 
not  feel  as  though  I  had  been  treated  exactly  right  when  gentlemen  rise  here  with  positive  asser- 
tions and  statements,  and  undertake  to  show  distinctly  that  what  they  say  is  so,  and  that  what  I 
have  said  is  false. 

Now,  sir,  I  stated  yesterday  that  this  disease  had  been  contracted  by  cattle  that  were  never 
outside  of  a  field  that  Texas  cattle  had  never  been  inside  of.  And  I  Stand  here  ready  to  substan- 
tiate that  testimony  by  the  evidence  of  as  good  men  as  there  are  in  Indiana  or  Illinois — of  the  men, 
themselves,  who  owned  the  cattle,  who  will  swear,  positively,  that  what  I  stated  was  true. 

Mb.  Brown — One  word,  if  you  please,  Mr.  President.  I  did  not  intend  to  question  the  truth- 
fulness of  the  gentleman's  statement ;  but  as  I  recollect  it,  it  was  extremely  doubtful  whether  the 
disease  was,  or  was  not  the  result  of  communication  between  the  cattle.  I  positively  disclaim  all 
intention  of  discourtesy. 

Mr.  Christie,  of  Canada — Mr.  President,  the  matter  in  regard  to  which  this  little  conversation 
has  just  taken  place,  is  a  very  important  one ;  and  for  the  sake  of  clearing  it  up  beyond  all  con- 
troversy, I  wish  to  refer  to  a  fact  which  came  under  the  observation  of  the  Canadian  commis- 
sioners, and  which  occurred  in  this  state  during  the  month  of  August  last. 

In  the  Illinois  correspondence  of  the  Country  Oentlemanf  date  of  13th  of  August,  it  is  stated: 
It  In  the  town  of  Tolono  lives  a  Mr.  Lawrence,  a  very  pains-taking  and  hard  working  man.  His 
tows  are  fenced  within  his  lot,  and  this  is  watered  from  a  well  three  times  a  day.  His  cows  were 
divided  from  the  open  prarieand  the  Texas  and  native  cattle  by  a  common  board  fence  only ;  yet  he 
has  neither  lost  an  animal,  nor  have  they  been  in  anyway  affected." 

I  will  now  read  to  the  convention  Mr.  Larmon's  own  statement,  premising,  by  the  way,  that 
on  visiting  Tolono,  there  was  not,  and  never  had  been  a  man  there  by  the  name  of  Lawrence,  and 
that  the  name  of  the  gentleman  in  question  was  Isaac  Larmon.  His  narrative,  under  his  own  sig- 
nature, is  as  follows  :  ''My  two  cows  have  been  grazing  in  an  indosure  adjoining  the  prairie 
where  the  southern  cattle  graze,  only  separated  from  them  by  a  common  board  fence.  I  attended 
to  my  cattle  regularly,  three  times  a  day,  until  about  ten  days  ago.  I  supposed  them  exempt 
from  the  disease.  About  that  time,  one  of  them  showed  symptoms  of  illness,  and  died  after  thiee 
days'  sickness.  The  other  became  sick ;  and  it  is  my  opinion  that  she  is  in  the  last  stage  of  tha 
disease. 

I  am  of  the  opinion  that  my  cows  got  the  infection  from  the  Texas  cattle.    I  have  seen  tht- 
Texas  cattle  dying  in  great  numbers,  apparently  of  the  same  disease,  having  the  same  symptoml* 
A  B— 26  ^ 
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There  is  no  one  in  the  town  of  Tolono,  within  my  knowledg^^  of  the  name  of  Lawrence^  aa  men- 
tioned hy  '  B.  F.  G.'  in  the  Country  Gentleman." 

I  n^ay  state  that  when  we  called  upon  Mr.  Larmon,  he  told  us  he  left  the  last  of  his  cows  for 
dead  that  morning,  and  that  she  was  then  lying  in  the  ditch.  We  found  her  there,  still  aliye,  and 
dragged  her  out  by  means  of  some  ropes.  She  was  able  to  get  on  her  feet,  but  was  in  a  Tery  weak 
condition,  being  in  the  last  stages  of  the  disease,  and  died  the  next  day. 

Here,  then,  is  a  case,  beyond  all  controversy — the  very  case  which  has  been  referred  to  as  posi- 
tlre  proof  that  cattle  could  not  contract  the  disease  when  protected  by  a  common  board  fence-~ 
establishing  the  fact  that  such  protection  is  not  sufiBcient. 

Dr.  Clendeitkin,  of  Ohio— Mr.  President,  I  have  heard  with  a  great  deal  of  pleasure  the 
results  of  microscopic  examinations  which  have  been  detailed  to  us  by  several  members,  which  I 
believe  to  be  extremely  important  to  the  correct  understanding  of  the  nature  of  this  disease.  Ib 
relation  to  them  I  wish  to  make  one  remark. 

There  seems  to  be  one  link,  at  least,  wanting  in  the  chain  of  evidences  with  reference  to  these 
spores,  and  that  is  what  produces  this  disease  in  cattle  in  Texas,  and  to  what  extent  does  it  there 
prevail  ? 

If  I  understand  correctly  the  statement  of  the  gentleman  from  New  Vork,  (Dr.  Morris,) 
these  spores  originate  among  the  native  grasses  of  Texas,  are  brought  hither  by  the  Texas  cattle, 
and  by  them  disseminated.  Kow,  if  that  be  so,  then  comes  this  question:  is  the  disease  much 
more  prevalent  there  than  it  is  here  ?  The  ascertaining  of  that  fact  is,  it  seems  to  me,  the  starting 
point. 

In  reference  to  this  doctrine  of  spores  producing  disease,  we  have  conflicting  opinions.  In  tht 
early  part  of  the  war,  measles  were  generally  very  prevalent  throughout  the  army.  One  medical 
gentleman  attributed  the  disease  to  a  particular  kind  of  a  spore  or  cryptogamous  plant,  which  was 
lilways  found,  he  said;  in  straw*  Sut  it  is  well  known  to  all  of  us  that  straw  was  very  rarely 
found  in  the  front,  where  measles  prevailed  to  a  very  considerable  extent. 

Professor  Mitchell,  of  Philadelphiaj  published  as  early  as  1846, 1  think,  a  little  book,  in  which 
he  claimed  that  we  had,  in  this  doctrine  of  spores,  an  explanation  of  causes  of  the  potato  rot, 
pholera^  yellow  fever,  intermittent  and  remittent  fever.  There  certainly  are  some  points  connected 
with  the  statements  made  to-day,  with  relation  to  the  development  of  these  spores,  which,  it 
seems  to  me,  are  not  fully  elaborated,  but  what  I  wish  to  know  just  now  is,  whether  there  is  aoy 
gentleman  present  who  can  give  us  any  information  regarding  the  prevalence  of  this  disease  in 
Texas, 

Mb.  Piper,  of  Illinois— Mr.  President,  a  notice  has  been  handed  to  me  by  a  gentleman  largely 
Interested  in  cattle  raising  in  this  county,  and  which  I  wish  to  read  to  the  convention.  There  is  a 
gentleman  present  who  can  explain  it. 

It  is  as  follows  I  **I  understand  that  E.  R.  Ulrich  and  Wilson,  wintered  some  Texas  cattle  in 
Kansas  last  winter ;  that  some  of  them  were  ^ept  on  hand  until  summer,  and  communicated  the  dis- 
ease to  other  cattle." 

Mr.  Ulrich  is  in  the  house,  I  see,  and  can  tell  ns  whether  that  is  the  fact. 

I  would  suggest,  Mr.  President,  as  no  invitation  ha«  been  given  to  cattle  dealers  generally  (and 
there  are  very  many  of  large  experience  who  are  attending  our  deliberations,  and  are  much  inter- 
ested therein),  to  give  us  their  views  on  this  subject  of  Texas  cattle,  they  be  respectfuly  requested 
to  do  so. 

The  motion  prevailed. 

Mb.  Howard,  of  Michigan—Mr.  President,  there  are  one  or  two  doubtful  points,  in  the  suhjeet 
under  consideration,  so  very  important  that  it  seems  to  me  they  should  be  more  fully  elucidated 
than  they  have  yet  been.  One  of  these  is :  whether  it  is  possible  that  the  disease  may  continoe 
through  the  winter  and  be  propagated  the  following  season— and  in  regard  to  that,  some  gentlemen 
have  stated  that  they  could  give  us  information. 

It  seems  to  me  that  we  had  better  use  as  much  method  as  possible,  and  first  clear  up  these 
doubtful  points— especially  those  in  regard  to  the  source  of  the  disease,  and  whether  it  can  be  con- 
tinued through  and  propagated  after  a  winter. 

Mb.  Barrett,  of  Missouri— It  seems  to  me,  Mr.  President,  that  we  have  consumed  a  good  deal 
of  time  in  speech-making,  which  has  elucidated  comparatively  few  facts,  and  in  order  that  members 
may  feel  the  necessity  of  expressing  themselves  briefly,  and  to  the  point,  I  offer  the  following 
resolution : 

Retolved,.  That  members  of  this  convention  and  others  who  may  be  invited  to  address  us,  shall 
not  consume  more  than  ten  minutes  at  a  time,  in  the  discussion  of  any  subject. 

The  resolution  prevailed. 
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Mr.  Pipeb,  of  Illinois— I  move,  Mr.  President,  Mr.  Ulrich  be  inyited  to  give  as  an  ezpUnation 
of  the  note  which  I  have  just  read. 
The  motion  prevailed. 

Mr.  Ulrich— I  accept  your  invitation,  Mr.  President,  and  the  explanation  is  as  follow :  We 
gent  to  Kansas  two  shipments  of  blooded  cattle  from  this  coantj  (perhaps  in  all  fifty  or  sixty  head) 
the  first  lot  being  shipped  last  winter,  and  the  last  some  time  in  May,  I  think,  of  this  season. 

Mr.  Wilson,  in  November  last,  I  think,  bought  there  six  Texas  cows,  who  ran  on  the  prairie 
with  these  native  cattle.  Besides  that,  I  had  a  herd  of  some  three  hundred  cattle,  that  once  in  a 
while  would  get  on  the  same  ground  with  these  cows. 

In  July,  Mr.  Wilson  wrote  me  that  one  or  two  of  these  blooded  cows,  sent  out  in  May,  had 
died,  and  that  one  or  two  more  were  sick.  He  is  here  himself,  I  believe,  and  can  state  exactly  the 
number  of  cows  we  lost,  but  I  don't  think  there  were  more  than  four  out  of  the  whole  fifty  or  sixtyi 
and  none  of  my  native  steers  running  there  died  at  all. 

I  cannot  entertain  the  idea  that  these  six  Texas  cattle  were  responsible  for  those  deaths.  That 
is  more  than  I  am  able  to  understand,  because  if  they  gave  the  disease  to  part,  why  should  they  not 
to  all  ?  It  seems  to  me,  that  these  three,  four  or  five  cows,  having  just  been  shipped  out  there,  very 
likely  died  while  undergoing  acclimation,  for  if  the  Texas  cattle  communicated  the  di^sease  to 
them,  it  does  seem  as  if  they  must  have  communicated  it  to  hundreds  of  others  with  whom  they 
came  in  contact. 

Mr.  Christie,  of  Canada— Allow  me  to  ask  you,  sir,  in  what  part  of  Kansas  did  this  occur. 
Mr.  Ulrich — Twelve  miles  northeast  of  Topeka,  sir. 

Dr.  Morris,  of  New  York— Mr  President,  in  explanation  of  the  remark  of  the  gentleman  from 
Ohio  (Mr.  Clendennin),  I  would  simply  remark  that  it  is  a  well-known  fact  among  botanists,  that 
this  microscopic  cryptogam  does  grow  upon  bottom  lands  in  warm  latitudes. 

Another  point  that  I  omitted  to  mention  is  :  that  these  spores  are  found  only  in  the  blood  of 
Texas  animals,  either  sick  or  well,  or  in  the  blood  of  sick  native  animals.  They  never  yet  have 
been  found  in  the  blood  of  healthy  native  animals. 

Thb  President— With  your  permission,  gentlemen,  I  will  call  upon  Mr.  Hill,  of  Illinois,  to 
give  us  some  information  on  this  subject. 

[Certainly,  certainly,  let  us  hear  from  him.] 

Mr.  Hill— Mr.  President  and  gentlemen  of  the  convention,  the  citizens  of  our  township  (To- 
lono),  who  have  been  the  greatest  sufferers  in  the  state  of  Illinois,  have  sent  me  here  to  make  a  rep- 
resentation of  their  case,  if  permitted  to  do  so,  and  to  intreat  you  that  your  measures  might  so  be 
shaped  as  to  grant  us,  if  not  relief  for  the  past,  yet  security  for  the  future. 

Our  little  town  is  situated,  as  you  are  awarei  at  the  crossing  of  the  Great  Western,  and  the 
Chicago  branch  of  the  Illinois  Central.  Great  preparations  were  made  there  last  spriug  by  the  Illi- 
nois Central  railroad,  and  many  thousand  dollars  expended  in  building  fine  cattle  pens  and  barns, 
which,  although  the  road  denied  it,  we  supposed  were  intended  (as  the  fact  turned  out  to  be)  for  the 
purpose  of  facilitating  the  importation  of  these  Texas  cattle.  The  first  train  containing  any  ar- 
rived on  the  29th  of  last  April,  and  they  continued  to  come  until  late  in  the  summer.  About  the 
.  10th  of  June,  the  cattle  disease  broke  out  and  continued  to  rage  as  long  as  there  was  material  for 
it  to  work  upon,  until  nearly  all  of  our  cattle  fell  a  prey  to  it.  Among  the  few  left,  the  disease  still 
continues  to  work,  one  gentleman  having  lost  some  five  steers  only  last  week.  On  the  5th  day  of 
September,  within  two  miles  of  the  town,  I  think  there  were  but  two  milch  cows  left,  and  up  to  that 
time  seven  hundred  and  seventy-six  cattle  had  died  in  that  little  township,  which  polls  but  a  trifle 
over  two  hundred  votes,  since  which  time  two  hundred  more  have  died. 

Some  facta  have  been  stated  in  regard  to  Mr.  Larmon's  cattle,  and  the  disease  not  being  com- 
municated to  them  across  the  fence.  As  I  am  a  near  neighbor  of  his,  I  will  just  state  what  I  know 
about  that.  His  cows  were  among  the  last  that  died,  but  they  did  die,  notwithstanding  that  they 
were  inclosed,  I  think,  by  a  common  five-plank  fence. 

Our  loss  has  not  only  been  very  great,  but  has  borne  very  hardly  upon  us,  as  a  large  portion  of 
our  population  consists  of  foreigners,  who  have  kept  one,  two  and  three  cows,  the  milk  and  butter 
of  which  constituted  the  chief  support  their  families.  Having  lost  their  stock,  they  are  unable 
to  buy  any  more. 

The  gentleman  (Mr.  Brown),  argued  very  strongly,  a  few  moments  ago,  in  favor  of  bringing  in 
and  raising  Texas  cattle  here,  for  the  reason,  as  he  asserted,  that  there  is  no  profit  in  raising  home 
cattle.  I  would  like  to  know  if  the  cattle  raisers  of  this  country  did  not  make  money  before  Texas 
cattle  were  imported.  They  certainly  did,  and  most  of  them  got  rich  upon  the  profits  of  native  cat- 
tle raising ;  and  so  it  would  be  now,  if  these  Texas  cattle  were  not  brought  in.  Many  a  small  farmer 
has  purchased  his  farm,  expecting  to  pay  for  it  by  raising  home  cattle.  We  have  many  such  instan- 
ces in  our  coontry,  where  men  had  fifty^  sixty  or  seventy  head  of  cattle,  which  they  expected  to  fell 
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this  fall;  and  thereby  pay  for  their  places.    Bnt  baying  lost  their  Block,  their  fannf  must  go,  and 
they  tbemselTeB  be  reduced  to  poverty. 

Not  only  have  oar  cattle  been  tbas  destroyd,  bnt  our  horses  are  notr  dying  from  the  same  dii- 
tase,  a  number  having  died  this  last  week  with  precisely  the  same  symptoms,  in  every  respect,  as 
those  of  the  Texas  cattle  fever.  We  are,  sir,  now  deprive  of  our  cattle,  and  if  our  horses  are  ta- 
ken away,  what  must  become  of  our  country  ?  It  must  return  to  its  native  wildness,  and  become  % 
wilderness.  You  can  hardly  find  a  man  in  Tolono  who  is  not  desirous  of  selling  his  farn\  and  leav- 
ing that  section.  A  great  many  have  sold  out,  many  others  say  they  will  be  obliged  to  if  these  cat- 
tle are  still  brought  in  as  they  have  been ;  and  thus  the  whole  of  that  portion  of  the  state  may  be- 
come depopulated. 

The  argument  in  favor  of  importing  these  Texas  cattle,  in  order  that  certain  parties  may  profit 
thereby,  reminds  me  very  strongly  of  the  old  fable  of  the  boy  and  the  frogs.  It  is  all  very  nice, 
as  far  as  they  are  concerned,  for  a  few  cattle  dealers  to  flood  the  country  with  these  Texas  cattle, 
and  enrich  themselves,  but  it  is  death  to  the  inhabitants,  who  not  only  have  lost  their  cattle,  but 
who  must  pay  taxes  on  them  notwithstanding,  that  is,  they  must,  according  to  law  ;  bat  oar  peo- 
ple are  not  able  to  do  that,  and  the  taxes  cannot  be  collected.  The  farmers  of  our  section  are  driv- 
en to  desperation,  and  I  will  say  to  the  gentlemen  here  who  arg^e  in  favor  of  bringing  in  Texai 
cattle  as  a  means  of  cheapening  beef,  that  if  anybody  brings  any  more  Texas  cattle  into  our  region, 
their  meat  will  be  very  cheap  there,  just  as  sure  as  you  are  born.  This  is  the  state  of  feeling  there, 
and  has  been  for  the  last  three  months.  It  has  been  all  that  the  conservative  and  law-abiding  citi- 
tens  could  do  to  prevent  the  tearing  up  of  the  railroad  and  the  killing  of  the  cattle  brought  there, 
and  if  more  is  sent,  it  will  be  ioipossible  to  any  longer  restrain  mob  law,  much  as  that  is  to  be 
deprecated. 

Qreat  as  is  the  necessity  of  supplying  the  New  York  market,  we  must  look  at  what  we  are  to  do 
at  home.  I  ask  this  honorable  convention  whether  the  people  would  rather  do  without  Texas  beef 
or  without  milk  and  batter,  for  you  must  dispense  either  with  the  Texas  cattle,  or  with  those  sta- 
ples. We  have  not  had  any  milk  in  Tolono,  that  is,  none  to  speak  of,  since  last  July,  and  where 
batter  need  to  be  ten  and  twelve  cents  a  poand,  it  is  now  forty-five  and  fifty,  it  being  impossible, 
half  of  the  time,  to  get  any  for  love  or  money. 

The  PRisiDBaT— The  gentleman's  time  is  up.    Will  the  convention  extend  it? 

[Certainly,  certainly.] 

Mr.  Uill — ^Thank  you,  Mr.  President  and  gentlemen.  As  regards  the  argument  that  these 
Texas  cattle  should  be  brought  in,  in  order  that  certain  men  may  reap  the  profit,  and  that  eastern 
markets  may  be  supplied  with  cheap  beef,  it  seems  to  me  that  for  the  same  reason  you  might  as  well 
break  down  the  manufacturing  interest  of  the  United  States  in  order  tiiat  England  may  flood  of 
with  cheap  goods,  and  that  importers  may  grow  rich  thereby. 

Mb.  Gould,  of  New  York— If  the  gentleman  will  pardon  the  interrnption,  I  should  like  to  ask 
bim  how  many  milch  cows  are  now  left  in  Tolono  ? 

Mb.  Hill — Only  two. 

Mr.  Gould — Be  good  enough  to  tell  us  how  many  yon  had  before  the  disease  appeared. 

Mb.  Uill — I  should  think  at  least  four  hundred  and  fifty,  sir. 

Mb.  GouLD^Has  there  ever  been  any  examination  made  of  those  horses  which  are  said  to  have 
died  of  Spanish  fever,  and  if  not,  please  state  what  the  external  symptoms  were. 

Mb.  Uill — I  don't  think  there  has  been  any  scientific  examination,  sir.  The  external  symptoms 
were  drooping  of  the  head,  roughness  of  the  coat,  rounding  up  of  the  back,  and  weakness  across 
(he  loins ;  finally,  the  animal  sinks  down  and  dies. 

Mr.  Gould — Did  yon  observe  any  bloody  water? 

Mr.  Hill — ^I  never  examined  that,  but  there  is  a  yeUow  mncns  exuding  from  the  nose  and 
mouth,  accompanied  by  drooling,  as  in  the  cattle  disease. 

Mr.  Gould— Are  there  frothy  air-bubbles  in  the  mucus  of  the  mouth? 

Mr.  Hill— Yes,  sir. 

Mr.  Gould— No  bloody  water  has  ever  been  generally  observed  ? 

Mr.  Hill — I  think  not. 

Mr.  Gould— What  is  the  condition  of  the  stools  f 

Mr.  Hill— Dry  and  hard. 

Mr.  Gould— Is  that  invariably  so  ? 

Mr.  Hill— I  think  it  is ;  nearly  so. 

Mr.  Govld — Have  you  ever  observed  anything  with  regard  to  the  odor  of  the  sick  animal  and 
the  healthy? 

Mr.  Uill — ^There  is  a  very  noisome  smell  of  both.  A  day  or  two  before  they  die  there  is  a 
Aoistore,  almost  like  grease,  on  the  tongae,iwhich  smells  very  badly. 
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Mr.  Gould — Has  there  erer  been  any  attempt  to  measure  the  temperature  of  the  animal  when 
tick  7 

Mb.  Hill— I  think  not,  sir. 

Mr.  Gould— How  many  horses  have  died,  as  near  as  yon  can  recollect  ? 

Mr.  Hill — I  think,  seven  or  eight  at  first,  and  four  or  five  since ;  some  of  which  have  died 
within  the  last  two  or  three  weeks,  and  some  foor  weeks  ago.  Several  horses  died  earlier  than  that; 
bot  not  thinking  that  this  disease  would  aflect  the  horses,  no  particular  attention  was  paid  to  that  at 
the  time. 

Mr.  Gould— Did  these  sick  horses  have  any  peculiar  expression  of  the  eye  ? 
Mr.  Hill— Yes,  sir ;  the  same  expression  that  cattle  have,  as  near  as  a  horse  can  look  like  A 
creature. 

Mr.  Gould — Have  any  mules  died  with  this  disease,  sir  ? 

Mr.  Hill — There  are  considerable  many  employed  about  there,  but  I  don't  think  that  there 
have — ^never  heard  of  any.  lean  give  you  the  names  of  those  who  have  lost  horses,  and  you  can 
communicate  with  them. 

Dr.  Eilr,  of  Illinois— Tou  stated,  I  think,  sir,  that  cases  had  occurred  where  Texas  cattle 
ontside  of  a  fence  had  communicated  the  disease  to  cattle  within  the  inclosure  ? 

Mr.  Hill — I  only  know  certainly  of  one  case.  I  would  not  hazard  an  assertion,  but  I  think 
other  cases  have  occurred. 

Mr.  THA.TSR,  of  Massachusetts — ^I  understood  you  to  say,  sir,  I  believe,  in  relation  to  the  dit^ 
charges  from  the  nose  and  mouth,  that  they  were  both  of  a  yellowish  color? 
Mr.  Hill— Yes,  sir. 
Mr.  Thayer — ^Alike  from  both  ?j 
Mr.  Hill — Yes,  sir. 

Mr.  Thayer — How  was  the  respiration — hot? 
Mr.  Hill — Hot  and  diflBcult— just  before  death. 

Mr.  Thaybr— How  was  it  in  the  first  stages ;  or  rather  I  will  ask  you,  how  long  did  the  diseaae 
continue  before  death  ensued  ? 

Mr.  Hill— They  died  in  not  more  than  from  three  to  four  days  after  we  discovered  that  they 
were  diseased. 

Mr.  Thayir— One  more  question,  if  you  please.  Do  you  know  whether  the  horses  lay  down 
any  during  the  sickness  ? 

Mr.  Hill— I  cannot  answer. 

Mr.  Gould,  of  New  York — Was  there  any  cough,  sir? 

Mr.  Hill — No,  sir ;  none  more  than  natural.  It  was  nothing  like  the  cough  of  ahorse  afflicted 
with  the  horse-distemper,  or  anything  of  that  kind. 

Mr.  Stockdale,  of  Ohio— Allow  me  to  ask  you,  sir,  if  any  young  calves  still  sucking  died  ? 
Mr.  Hill — ^Yes,  sir ;  considerable  many  calves  died,  but  not  nearly  so  many  of  them  as  of  the 
old  creatures.    A  good  many  sacking  calves  did  die ;  but  sometimes  the  cow  would  die  and  the 
calf  would  suck  until  death  and  yet  not  die. 

Mr.  Poole,  of  Indiana— Let  me  trouble  you  with  one  question,  sir.  Might  not  those  calves  have 
died  from  want  of  nourishment  and  care,  whether  there  was  any  disease  or  not? 

Mr.  Hill — I  don't  think  that  was  the  case,  sir ;  for  there  was  so  much  good  feed  that  a  calf  a 
month  or  six  weeks  old  could  have  subsisted  very  well.  There  might  have  been,  and  probably  were 
some  very  young  ones  that  died  from  these  causes ;  but  some  of  them  presented  all  the  symptoms, 
and  undoubtedly  died  of  this  disease. 

Mr.  Gould,  of  New  York — Can  you  tell  us,  sir,  whether  the  animals  who  imported  the  disease 
came  from  Texas  by  way  of  the  river,  or  from  Abilene  ? 

Mr.  Hill — They  came  on  the  railroad  from  Cairo,  and  I  should  suppose  by  boat  £rom  the  Bed 
Biver  to  that  place.    Mr.  Eaton  can  answer  the  question. 

Mr.  Gould — Will  Mr.  Eaton  be  kind  enough  to  answer  that  question  ? 

Mr.  Eaton — My  impression  is  that  all  of  the  cattle  unloaded  at  Tolono  came  by  way  of  the 
river ;  at  least  I  am  not  aware  that  any  came  by  way  of  Abilene. 

Dr.  Raucb,  of  Illinois— Will  you  be  kind  enough  to  tell  us,  Mr.  Hill,  if  any  cows  have  died 
recently  in  the  neighborhood  of  Toluno  ? 

Mr.  Hill — Yfy,  sir,  some  have ;  after  our  cows  had  all  died  out  some  eight  or  ten  were  brought 
from  Edgar  county,  I  think.    It  was  stated  that  they  had  never  been  exposed  to  the  Texas  cattle 
ranges,  excepting  as  it  was  necessary  for  them  to  cross  where  Texas  cattle  had  been  driven.    They 
were  sold  in  our  place,  and  part  of  them  have  died. 
The  Prksideut— Were  those  native  cattle,  sir? 

Mb.  Hill— Yes,  sir,  brought  there  four  or  five  weeks  ago.  r^  ^^^1^ 
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De.  Rauch,  of  Illinois — ^How  soon  did  thej  die,  sir,  after  being  brought  to  your  place  ? 
Mr.  Hill — In  about  three  weeks.    They  were  broaght  there  four  or  five  weeks  since,  and  somt 
of  them  died  ten  days  ago.    Cattle  are  dying  there  yet.     One  gentleman  lost  seventy  prerions  to 
the  15th  of  November,  and  when  the  disease  broke  oat  again  last  week  he  lost  three  fine  steem  of 
those  few  that  were  left  over  from  the  first. 
*    Dr.  Rauch— Had  there  been  any  frost  at  Tolono? 
Mr.  Hill— Tes,  sir ;  both  frost  and  snow. 

Dr.  Rauch — It  is  certain  that  the  animals  were  not  exposed  to  the  inflnence  of  the  Texas  cattlo 
before  being  broaght  there? 

Mr.  Hill — ^I  am  only  able  to  state  on  the  responsibility  of  the  gentleman  who  brought  them 
there. 

Mr.  Earl,  of  Indiana— Allow  roe  to  ask  you,  sir,  if  there  have  been  any  late  importations  of 
Texas  cattle,  say  since  September,  that  may  have  imparted  this  disease,  or  was  it  caused  by  the 
cattle  that  came  in  in  June  or  July  ? 

Mr.  Hill — ^It  was  from  cattle  that  came  in  in  June  and  July. 

Mr.  Christu,  of  Canada— Another  question,  if  you  please,  Mr.  Hill.  You  say  that  some 
•teers  have  recently  died  ? 

Mr.  Hill — Tes,  sir ;  and  a  number  from  an  importations  of  native  cattle. 
Mr.  Chribtib— Were  those  steers  at  Tolono  during  the  season,  or  have  they  been  imported 
•ince  ? 

Mr.  Hill— They  were  near  Tolono,  on  a  farm,  all  the  summer,  sir.    Seventy  died  previous  to 
the  15th  of  September;  eight  or  ten  of  the  same  head  escaped  then,  three  of  which  died  last  week. 
Mr.  Christib— Then  they  were  in  contact  with  the  diseased  native  cattle  of  the  tame  herd  7 
Mr.  Hill — Yes,  sir ;  and  of  the  ground  on  which  Texas  cattle  had  died. 
Mr.  Christib — That  shows  the  second  period  of  incubation. 

Dr.  Milbb,  of  Michigan— I  should  like  to  know  the  facts,  Mr.  President,  in  regard  to  the  com- 
munication of  this  disease  after  the  winter  has  elapsed.  The  gentleman  from  Missouri  (Mr.  Moore) 
can  enlighten  us,  I  believe. 

Mr.  Moorb,  of  Missouri— Wkat  I  have  to  state,  Mr.  President  and  gentlemen,  in  relation  to 
^e  question  is  simply  this.  Some  freighters  about  to  cross  the  plains  selected  native  and  Texai 
cattle,  herded  them  and  fed  them  together  during  the  winter,  made  up  their  teams  in  the  spring, 
and  started  across  the  plains  with  all  their  animals  apparently  well.  When  they  had  got  half  way 
across  the  plains,  the  native  cattle  were  all  dead,  and  the  Texas  cattle  were  left  to  make  the  jour- 
ney alone.  Those  are  the  facts  as  communicated  to  me  by  a  gentleman  who  was  with  the  train  and 
knew  all  about  it. 

Dr.  Miles,  of  Michigan— Were  these  animali  obliged  to  pass  over  the  trail  of  Texas  cattle,  do 
you  know  sir  ? 

Mr.  Moorb— There  were  no  trains,  except  oxen,  going  that  way — that  is  all  I  know  in  that 
particular.  I  am  perfectly  familiar  with  the  Spanish  fever  among  horses,  as  I  have  had  many  af- 
flicted with  it  while  in  Texas.  The  horses  have  it  more  there  than  the  cattle,  and  they  are  not  con- 
sidered of  hardly  any  value  after  having  been  troubled  with  it— and  they  seldom  do  recover  so  as 
to  be  of  any  use. 

Dr.  Corsok,  of  Pennsylvania— Will  you  be  kind  enough  to  tell  us,  sir,  whether  the  Texas  cat- 
tle have  the  fever  in  Texas.    A  gentleman  informed  me  yesterday  that  they  did  not. 

Mr.  MooRB-rl  very  seldom  saw  a  case  there,  sir,  among  them,  and  I  resided  there  six  years, 
though  I  have  seen  very  many  horses  have  it  there. 

Dr.  Thatbr,  of  Massachusetts — I  should  like  to  ask  you  sir,  whether  the  symptoms  of  the  dis- 
ease called  Spanish  fever,  among  horses  in  Texas,  are  the  same  as  the  symptoms  of  that  fever,  so 
called,  among  cattle  in  Missouri  ? 

Mr.  Moore — Yes,  sir ;  it  is  Icoked  upon  as  the  same  thing,  and  I  think  they  are  the  same 
exactly. 

Mr.  Barbbtt,  of  Missouri— Mr.  President  and  gentlemen,  in  1866  I  started  from  St.  Louis  to 
go  to  Texas.  Having  but  a  short  time  to  make  the  trip,  I  selected  what  I  thought  was  the  best 
horse  I  ever  saw— I  think  I  averaged  forty-five  to  fifty  miles  a  day.  On  getting  about  to  the  south- 
western part  of  Missouri,  I  found  the  com  worm-eaten,  and  little  or  no  hay,  so  that  I  was  com- 
pelled to  graxe  him  in  the  daytime.  The  morning  following  my  arriving  in  Texas  my  horse  was 
taken  sick,  with  very  much  the  same  symptoms  that  have  been  described  here  as  belonging  to  the 
Texas  cattle  fever,  and  was  told  there  that  my  horse  had  it. 

I  offer  this  information  in  corroboration  of  the  fact  that  horses  do  die  of  that  fever  when  takem 
to  that  country. 

Mr.  MoCot,  of  Kansas- Mr.  President,  when  the  first  reports  reached  us  at  the  west  regardiof 
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cattle  Ajiikg  of  Spaniflh  ftver  in  Illinois,  there  were  then  at  Abilene  between  thirtj-fire  and  f ortj 
thousand  cattle,  and  probably  some  six  hundred  persons  attending  upon  them.  I  made  it  a  point 
to  inquire  diligently  among  all  these  drovers,  cattle-holders,  etc.,  who  were  perfectly  familiar  with 
the  whole  subject,  whether  in  the  state  of  Texas  they  had  anything  like  the  Spanish  fever  amonf 
the  cattU  there.  And  I  state  as  matter  of  fact  to  this  convention,  that  I  never  yet  found  one  sin* 
gie  man  who  had  ever  seen  or  heard  in  that  state  of  one  case  of  Spanish  fever  among  the  cattle  ; 
but  they  bll  said  it  was  frequent  among  the  horses.  Futhermore,  that  a  horse  was  worthleti  after 
having  had  it— of  no  account  at  all. 

It  has  occurred  to  me  repeatedly,  during  the  session  of  this  convention,  that  we  should  ascer* 
tain  beyond  all  question  whether  or  not  this  disease  does  exist  among  cattle  in  Texas ;  and  should 
hlao  find  out,  beyond  all  possiblity  of  doubt,  what  are  the  roots  or  seeds  of  this  disease.  It  seems 
to  me  that  there  is  where  we  must  commence  our  investigations  in  order  to  arrive  at  a  correct  con- 
dusion.  We  have  not  yet  been  able  to  ascertain,  to  our  own  satisfaction,  the  point  from  which  it 
originates.  The  furtherest  southwest  that  we  can  trace  it,  is  southwestern  Missouri  and  southern 
Kansas ;  for  I  have,  at  least,  yet  to  hear  of  a  case  in  the  Indian  country. 

Mr.  Barrbtt,  of  Missouri-^Did  you  ever  hear,  sir,  of  a  case  of  our  native  cattle  being  taken 
from  the  states  to  Texas,  and  there  dying  of  the  Texas  fever  ? 

Mr.  McGot — ^Well,  sir,  I  have  made  some  inquiries  upon  that  subject,  of  drovers  bringing  cattle 
from  the  central  and  southern  part  of  Texas,  why  they  did  not  come  north  and  procure  the  meani 
of  improving  their  stock,  and  make  it  as  good  as  the  stock  in  northern  Texas.  Many  of  them 
would  state  that  their  stock  was  so  near  worthless — there  being  no  market— that  it  would  not  pay 
for  them  to  take  that  trouble.  Others  would  say  that  such  and  such  a  one  had  tried  that,  but  the 
imported  animals  had  died.  But  Durham  stock  has  been  successfully  taken  from  this  state,  and 
have  very  much  improved  the  native  stock  of  the  northwestern  portion  of  Texas,  so  that  tonlay, 
cattle  coming  from  the  north  or  northwestern  portion  of  that  state  are  as  radically  different  in  ap* 
pearance  from  those  of  the  lower  counties,  as  the  improved  Durham  is  from  the  Southdown.  The 
difference  is  so  marked  that  whenever  a  drove  of  Texas  cattle  arrive  in  any  market,  well  posted  mea 
can  readily  tell  what  section  of  the  country  it  comes  from. 

Mr.  Barrett,  of  Missouri — Will  you  be  kind  enough,  sir,  to  answer  my  question  a  UtUe 
more  fully? 

Mr.  McCot— I  stated,  sir,  that  the  native  cattle  taken  into  the  southern  and  central  portion  of 
Texas,  for  the  purpose  of  improving  the  stock,  died  as  I  am  told.  Whether  they  died  of  this  cat* 
tie  disease,  or  in  consequence  of  being  transported  there,  I  am  unable  to  say ;  but  I  do  say  that 
into  the  northern  portion  of  Texas  the  importation  of  Durham  stock  has  been  so  successful  as  to 
radically  change  the  cattle  of  that  section  of  the  country. 

Dr.  CLumBmrnr,  of  Ohio — ^I  wish,  Mr.  President,  to  make  one  statement..  It  may  notbe  known 
to  some  members  of  the  convention,  that  in  the  agricultural  report  issued  from  Washington  in 
1868,  there  is  a  very  full  history  of  attempts  made  to  propagate  in  Texas,  cattle  from  the  north- 
western states. 

Dr.  Jonas,  of  Illinois— I  move,  Mr.  President,  that  the  convention  will  now  adjourn  to  hjdt 
past  seven  o'clock  this  evening. 
The  motion  prevailed. 


EYBNINQ  SESSION. 

The  convention  met  pursuant  to  adjournment. 

Mr.  Gould,  of  New  York— Mr.  President,  I  have  the  honor  to  submit  the  following  report  from 
tiie  committee  appointed  at  a  preceding  session,  for  the  purpose  of  drafting  certain  propositions 
relative  to  this  cattle  disease,  which  might  be  enacted  into  laws  by  the  legislatures  of  the  respec- 
tive states : 

The  covention  of  American  Cattle  Commissioners,  assembled  at  Springfield,  Dlinois,  respect- 
fally  recommend  to  the  several  states  represented  therein,  to  give  effect  by  legal  enactments  to  the 
following  general  propositions  which  are  believed  by  the  convention,  to  embody  principles  which 
are  of  the  greatest  imporUnce ;  not  only  for  the  welfare  of  the  catt'.e  interests,  but  f 04r  the  Near- 
ity  of  the  people  themselves. 
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I.      COMMI8BIOMEB8  AXD  ASSISTAJTT  CoMMISflONSBS. 

1.  Three  commissioners,  or  sncb  other  number  as  the  legislature  shall  deem  proper,  shall  bt 
appointed  by  some  competent  authority^  to  hold  their  offices  for  five  years,  and  shall  report  annnallj 
to  the  legislature. 

2.  Such  commissioners  shall  watch  over  the  general  welfare  of  cattle  within  the  state  for 
which  they  are  appointed,  and  particularly  for  the  purpose  of  preventing  the  spread  of  dangerous 
diseases  among  them,  and  of  protecting  the  people  of  the  state  against  the  danger  arising  from  the 
consumption  of  diseased  meat. 

3.  They  may  from  time  to  time  appoint  such  assistant  commissioners,  to  aid  them  in  the  dif- 
eharge  of  these  duties,  as  the  welfare  of  the  public  may  require. 

4.  They  should  have  the  power  to  administer  oath,  and  to  prescribe  from  time  to  time  such 
rules  and  regulations  as  may  be  necessary  to  accomplish  the  objects  of  their  appointment. 

5.  They  shall  give  public  notice  of  the  outbreak  of  any  dangerous  disease,  and  such  practi- 
cal directions  for  its  avoidance  as  they  may  deem  necessary. 

6.  They  may  either  place  such  diseased  animals  in  quarantine,  or  cause  them  to  be  killed,  as 
may  seem  necessary  for  the  public  protection  ;  but  in  the  latter  case,  they  shall  cause  an  appraisal 
of  such  animals  to  be  made,  and  the  county  or  state  shall  pay  such  proportion  of  the  appraised 
▼alae  as  may  be  provided  by  law. 

n.    Railroad. 

1.  The  commissionera,  or  any  assistant  commissioners  located  on  the  frontier  of  the  state, 
•ball,  at  such  time  as  may  be  prescribed  by  the  commissioners,  have  power  to  inspect  all  the  cattle 
brought  into  such  state,  whether  by  railroad,  vessels  and  common  roads ;  and  shall  have  power  to 
detain  such  railroad  cars,  vessels,  and  droves  or  animals  on  common  roads,  long  enough  to  make 
a  proper  inspection  of  them  for  the  purpose  of  ascertaining  their  sanitary  condition. 

2.  No  animal  shall  be  permitted  to  enter  the  state,  which  shall  be  deemed  by  such  assistant 
commissioners  to  be  capable  of  diffusing  dangerous  diseases,  or  if  ixguring  the  health  of  the  in- 
habitants. 

Z,  Ho  train  shall  be  allowed  to  proceed,  unless  the  animals  contained  therein  have  been  sup- 
plied with  food,  water  and  rest,  within  twenty-four  hours  next  preceding  the  time  of  such  in- 
spection. 

4.  All  animals  shall  rest  and  have  access  to  food  and  water  for  twenty-four  hours  after  having 
traveled  for  a  similar  period. 

5.  The  railroad  companies  shall  provide  suitable  yards  for  feeding,  watering,  and  resting  the 
animals  traveling  on  the  train,  and  for  quarantine  purposes,  which  shall  be  kept  in  a  cleanly  and 
wholesome  condition,  to  the  satisfaction  of  the  commissioners. 

6.  Each  train,  on  leaving  its  point  of  departure,  shall  have  a  certificate,  signed  by  an  assis- 
tant commissioner,  which  shall  certify  that  all  the  animals  therein  were  in  a  healthy  condition  at 
the  time  of  its  departure,  and  also,  the  exact  time  of  its  leaving ;  and  such  certificates  and  indorse- 
ments thereon  of  the  time  of  resting  and  the  time  of  departure  of  the  train,  at  subsequent  resting 
and  feeding  places,  shall  be  exhibited  to  the  proper  authority  whenever  required. 

7.  Proper  penalties  should  be  inserted  to  prevent  the  bribing  of  officers  charged  with  the  exe- 
cution of  these  provisions. 

8.  Proper  penalties  should  also  be  provided  for  those  who  interfere  with,  or  resist  the  officers 
charged  with  the  execution  of  these  provisions. 

m.     PRBAMBLV  AHD  RlSOLUTIORf. 

Whebbas,  a  malignant  disease  among  cattle,  known  as  Spanish  Fever,  has  been  widely  dis- 
:  teminate^  by  the  transit  of  Texas  and  other  southern  cattle  through  the  western  and  northwestern 
.  itates,  during  the  warm  season  of  the  year,  occasioning  great  loss  to  our  farmers,  and  possibly  en- 
dasgering  the  health  of  our  citizens  therein.  . 

Retolved,  That  this  convention  earnestly  recommend  the  enactment  of  stringent  laws  to  prevent 
liie  transit  through  these  states  of  Texan  or  Cherokee  cattle,  from  the  first  day  of  April  to  the  last 
day  of  October,  inclusive. 

Retolved,  That  the  interests  of  the  community  require  the  enactment  of  laws  making  any  person 
recponsible  for  all  damages  that  may  result  from  the  diffusion  of  any  dangerous  disease  from  ani- 
■lals  in  his  ownership  or  possession. 

All  of  which  is  respectfully  submitted. 
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I  woald  like,  Mr.  President,  and  gentlemen,  to  say  this  much  in  explanation  of  the  report :  it 
WAS  ntterly  impossible  to  make  it  in  the  form  of  specific  enactments,  for  the  reason  that  the  local 
^remments  of  the  difierent  states  vary  to  so  gpreat  an  extent. 

For  example,  the  state  of  Rhode  Island  has  no  county  government  whatever,  and  duties  im- 
posed by  law  on  county  officers  would  find  no  officers  there  to  fulfill  them ;  and  so,  in  various  other 
ways,  it  is  found  that  the  difierent  constitutions  of  the  states  prevented  any  uniform  enactment* 
Thd  committee,  therefore,  decided  to  present  their  report  in  the  form  of  g^eneral  propositions,  to  b« 
submitted  to  the  various  legislatures,  to  be  reduced  to  form  by  those  legislatures,  in  accordanct 
with  their  respective  powers. 

Mr.  Piper,  of  Illinois — I  move,  Mr.  President,  that  the  report  be  received. 

The  motion  prevailed. 

Db.  Mobsi,  of  Missouri— Mr.  President,  for  the  purpose  of  giving  all,  who  may  desire,  an  op- 
portunity of  saying  something  on  these  propositions,  I  offer  the  following  resolution,  and  move  its 
adoption : 

Retolved,  That  in  the  discussion  of  this  report,  members  be  limited  in  their  speeches  to  flrt 
minutes  time,  unless,  by  consent  of  the  convention,  that  time  is  extended. 

Mb.  Hamilton,  of  Pennsylvania— I  move,  sir,  to  amend  by  striking  ont  ''five,"  before  minutei, 
and 'inserting  "ten." 

Db.  M(^e — I  accept  that  amendment,  Mr.  President,  and  renew  my  motion. 

The  motion  prevailed. 

Mb.  Pools,  of  Indiana— 'I  move,  Mr.  President,  that  we  take  np  the  propositions  offered  by  ths 
committee,  teWa/im. 

The  motion  prevailed. 

The  secretary  read  the  first  proposition,  as  follows : 

1.  Three  commissioners,  or  such  other  number  as  the  legislature  may  deem  proper,  shall  be 
appointed  by  some  competent  authority,  tg  hold  their  offices  for  the  term  of  five  years,  and  shall 
report  annually  to  their  legislature. 

Mb.  Pools,  of  Indiana— I  move  its  adoption. 

The  motion  prevailed. 

The  secretary  read  the  second  proposition,  as  follows : 

2.  Such  commissioners  shall  watch  over  the  general  welfare  of  the  cattle  within  the  state  for 
which  they  are  appointed,  and  particularly  for  the  purpose  of  preventing  the  spread  of  dangerous 
diseases  among  them,  and  of  protecting  the  people  of  the  state  against  the  dangers  arising  from  the 
consumption  of  diseased  meat. 

The  Prbsideht— I  would  suggest  that,  perhaps,  the  word  ''animals/'  would  be  preferable  to 
"cattle." 

Mb.  Gould,  of  New  York— On  behalf  of  the  committee,  I  will  accept  that  suggestion  as  an 
amendment,  Mr.  President. 

Mb.  Poole,  of  Indiana — I  move  that  the  proposition  be  adopted,  as  amended. 

The  motion  prevailed. 

The  secretary  read  the  third  proposition,  as  follows  : 

8.  They  may,  from  time  to  time,  appoint  such  assistant  commissioners,  to  aid  them  in  the  dis- 
charge of  these  duties,  as  the  welfare  of  the  public  may  require. 

Mb.  Pools,  of  Indiana— I  move,  Mr.  President,  the  adoption  of  that  proposition. 

The  motion  prevailed. 

The  secretary  read  the  fourth  proposition,  as  follows  : 

4.  They  should  have  power  to  administer  oaths,  and  to  prescribe,  from  time  to  time,  such  nilei| 
and  regulations  as  may  be  necessary  to  accomplish  the  objects  of  their  appointiAent. 

Mb.  Pooli,  of  Indiana— I  move  the  adoption. 

The  motion  prevailed. 

The  secretary  read  the  fifth  proposition,  as  follows  : 

5.  They  shall  give  the  public  notice  of  the  outbreak  of  any  dangerous  disease,  and  snch  pra^ 
tical  directions  for  its  avoidance  as  they  may  deem  necessary. 

Mb.  Pools,  of  Indiana— I  move  its  adoption. 
The  motion  prevailed. 

The  secretary  read  the  sixth  proposition,  as  follows : 

0.*  They  may  either  place  such  diseased  animals  in  quarantine,  or  cause  them  to  be  killed,  at 
nay  seem  necessary  for  the  public  protection ;  but,  in  the  latter  case,  they  shall  cause  an  appraisal 
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of  snch  animals  to  bo  mad«,  and  tho  countj  or  state  shall  pay  such  proportion  of  the  appraif  id 
Talne  as  may  be  provided  by  law. 

Mr.  Pools,  of  Indiana — ^I  more  its  adoption. 

The  motion  prevailed. 

The  secretary  read  the  first  proposition,  of  the  second  general  division,  as  follows  : 

1.  The  commissioners,  or  any  assistant  commissioners  located  in  the  frontier  of  the  state,  shall* 
at  such  times  as  maybe  prescribed  by  the  commissioners,  have  power  to  inspect  all  the  cattle  brought 
into  sQch  state,  whether  by  railroads,  yessels  and  common  roads,  and  shall  have  power  to  detain 
sach  railroad  cars,  vessels  and  droves  or  animals  on  common  roads,  long  enoagh  to  make  a  proper 
inspection  of  them,  for  the  purpose  of  ascertaining  their  sanitary  condition. 

Mr.  Poolb,  of  Indiana — I  move  its  adoption,  Mr.  President. 

The  motion  prevailed. 

The  secretary  read  the  second  proposition,  of  tiie  second  general  division,  as  follows : 

2.  No  animal  shall  be  permitted  to  enter  the  state  which  shall  be  deemed  by  such  assistant 
commissioner  to  be  capable  of  diffusing  dangerous  diseases,  or  of  ii^uring  the  health  of  the  in- 
habitants. 

Mr.  Retnoldb,  of  Illinois — It  strikes  me,  Mr.  President,  that  one  man  is,  by  that  section,  per- 
Qiitted  to  exercise  a  very  great  authority.  It  seems  to  me  that  provision  should  be  made  by  which 
an  appeal  can  be  ultimately  taken  to  the  decision  of  the  commissioners  themselves. 

Mr.  Qould,  of  New  Tork — Allow  me  to  remark,  Mr.  President,  that  the  committee  recognise 
the  full  force  of  the  objection  made  by  the  gentleman  from  Illinois  (Mr,  Reynolds),  but  it  seemed 
as  if  we  were  reduced  merely  to  a  choice  of  evils.  If  any  possible  way  could  be  provided  by  which 
a  council  could  be  held,  I  should  be  very  much  in  favor  of  any  proposition  looking  to  the  accom- 
plishment of  that  end ;  but  here  is  a  train  coming  in,  there  is  no  time  to  stop  ;  the  assistant  com- 
missioner discovers  this  disease,  and  he  must  either  have  the  power  to  promptly  detain  such  animals 
or  run  the  risk  of  diffusing  these  horrible  cancers,  of  which  I  have  before  spoken,  through  whole 
communities. 

I  suppose  that  the  states  will  appoint  gentlemen  of  character  and  responsibility  as  commis- 
sioners, and  the  only  way  that  I  see  of  obviating  the  difficulty  is  by  providing  for  an  appeal  to  them, 
and  giving  them  power  to  at  once  remove  any  assistant  who  acts  corruptly  or  viciously. 

Mr.  Rbtkolds,  of  Illinois— All  I  desire,  Mr.  President,  is  to  devise  some  means  by  which,  in 
case  of  difference  of  opinion,  an  appeal  may  be  taken  from  the  assistant  commissioner  to  higher 
authority. 

Mr.  Smith,  of  Missouri— It  seems  to  me,  Mr.  President,  that  there  can  only  be  one  way  by 
which  the  suggestion  of  the  gentleman  from  Illinois  (Mr.  Reynolds)  can  be  carried  out,  and  that  is 
by  providing  for  an  appeal  to  all  the  commissioners— the  cattle  being  arrested  in  transit  until  a 
decision  is  had  from  them. 

In  case  of  a  provision  of  that  kind,  it  seems  to  me  that  unless  the  owner  of  the  cattle  should 
consider  himself  very  much  aggrieved  by  the  decision  of  the  assistant  commissioner^  he  would  not 
be  willing  to  submit  to  the  delay  incident  upon  an  appeal  to  the  full  board,  but  would  prefer  to 
abide  by  the  first  decision. 

I  move  to  amend  by  adding  to  that  section,  "  and  an  appeal  shall  be  allowed  to  the  commis- 
sioners in  all  such  cases." 

TnB  Prbsidbnt— Suppose  we  weigh  this  matter  a  little,  j^entlemen.  Take  the  case  of  cattle 
being  detained  at  Buffalo.  I  can  be  readily  on  hand,  but  another  member  of  the  board,  Mr.  Pat- 
rick, lives  in  Syracuse,  one  hundred  and  fifty  miles  from  there,  while  yet  another  member,  Mr. 
Gould,  lives  in  Hudson,  which  is  two  hundred  miles  further  east.  There  would  be  a  very  g^at  in- 
convenience in  getting  these  gentlemen  all  together,  though  two  could  be  quite  easily  reached,  and 
I  suppose  that  would  be  the  case  in  other  states  at  well.  Suppose,  sir,  that  instead  of  •"  commis- 
sioners," you  say,  '*  to  a  majority  of  the  commissioners." 

Mr.  Smith,  of  Missouri— I  accept  your  amendment,  Mr.  President. 

Dr.  Rauch,  of  Illinois— I  will  suggest,  Mr.  President,  that  instead  of  saying  ''  a  majority  of 
the  commissioners,"  say  "one  commissioner,"  for  it  is  absolutely  necessary,  sometimes,  that  cat- 
tle should  be  stopped  at  once,  and  also,  that  in  case  of  difference  of  opinion,  a  decision  on  appeal 
should  be  had  in  the  shortest  possible  time. 

Dr.  MoKRiB,  of  New  Tork— Mr.  President,  I  heartily  second  the  motion  of  the  genttemaa 
from  Illinois  (Dr.  Rauch);  for  I  fully  appreciate  the  motives  which  caused  him  to  make  it. 

Butchers  are  very  anxious  to  get  the  cattle  into  the  slaughter  houses.  They  can  be  bought 
at  reduced  prices,  on  account  of  defects,  extensive  bruises  or  disease;  then  the  butchers 
will  take  them  and  spirit  them  away?  right  under  the  eye  of  the  commissioner,  if  that  can  possibly 
be  done.    I  had  that  occur  in  my  own  experience,  and  remember  one  case,  particularly,  whert 
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•ig^hteen  head  were  taken  oat  of  the  jard  withont  a  permit  and  driren  to  the  slaoi^hter  honse^ 
where  they  would  have  been  beef  within  an  hoar,  if  I  had  not  discovered  the  facts. 

Thej>ower  of  assistant  commissioner,  in  these  cases,  shonld  be  absolute  and  without  anj  ap- 
peal, for  in  no  other  way  can  these  animals  be  certainly  detained. 

Prop.  Smith,  of  Missouri — I  see  precisely  the  same  diflBculty  as  the  gentleman  from  Dlinoia, 
(Mr.  Reynolds)  does.  Here  is  a  herd  which  the  inspector  wishes  to  stop.  The  drover  is  anxious  to 
l^t  on,  and  will  give  $100  to  go  through  and  say  nothing — that,  of  course,  we  cannot  prevent. 
Bnt,  suppose  the  inspector  chooses  to  stop  them  for  his  own  satisfaction,  then,  either  party  may 
appeal  to  the  commissioner.  I  do  not  believe  that  so  much  power  should  be  entrusted  to  a  single 
inspector,  from  whose  decision  no  appeal  can  be  taken. 

Mb.  Poolb,  of  Indiana — I  merely  wish  to  make  one  remark,  Mr.  President.  I  was  a  member 
of  that  committee  whose  report  is  now  under  discussion,  and  while  I  do  not  like  any  exercise  of 
arbitrary  power  in  a  free  government  like  ours,  there  are  yet  times,  occasions  and  circumstance! 
that  necessitate  it.  We  acknowledge  it  and  have  acknowledged  it  in  our  government  from  time 
immemorial.  For  instance,  coming  to  New  Tork  from  Europe,  you  are  boarded  at  Sandy  Hook, 
and  the  vessel  is  examined,  and  if  there  happens  to  be  any  one  on  board  with  anything  like  a  con- 
tagious disease,  that  person  is  forced  to  remain  at  quarantine  as  long  as  the  officer  sees  fit.  Wt 
are  asking,  only,  that  the  one-man  power  shall  be  used  in  a  case  somewhat  parallel,  for  is  it  not  ai 
positively  an  actual  necessity  that  cattle  should  be  prevented  from  shipment,  who  would  breed  an 
infectious  disease,  not  only  among  their  own  kind,  but  among  the  human  family  as  well.  I  think 
that  the  safety  of  the  people  of  all  communities,  throughout  the  country,  requires  that  this  arbi- 
trary power  shall  be  used,  at  times,  as  an  exigency  that  cannot  be  avoided. 

Let  the  resolution  pass ;  then  let  each  legislature  protect  its  own  people  as  the  circumstances 
and  localities  of  the  state  require — as  they  certainly  will  do,  no  matter  what  we  recommend  here. 

Dr.  McMillan,  of  Ohio— I  think,  Mr.  President,  we  had  better  let  this  matter  remain  as  it  is. 
I  presume  that  none  of  our  legislatures  will  appoint  commissioners  without  first  requiring  them  to 
g^ve  heavy  bonds  for  the  performance  of  their  duty.  If,  then,  a  commissioner  damages  a  dealer 
by  arresting  his  stock,  he  is  made  responsible,  and  the  courts  will  try  the  question. 

Dr.  Kili,  of  Illinois— As  a  deliberative  body,  Mr.  President,  we  should  recommend  nothing 
that  will  not  be  found  beneficial  to  and  be  enacted  by  the  different  states.  Now,  while  such  a  propo- 
sition as  this  which  is  proposed  might  be  adepted,  for  instance,  in  other  parts  of  the  country,  how 
could  it  be  made  to  work  in  a  state  like  Illinois,  with  her  2,000  miles  of  railroad;  with  ferries  at 
every  crossing  for  400  miles  along  the  Mississippi,  and  for  300  or  400  along  the  Ohio  and 
Wabash.  In  Pennsylvania  and  New  York,  there  are  a  few  single  points  to  which  all  cattle  tend, 
and  where  they  can  be  inspected  without  any  trouble  to  the  shipper  or  to  the  purchaser.  But  sap- 
pose,  that  here,  at  any  point  in  Dlinois,  I  am  obliged  to  halt  a  drove  of  cattle  at  Tolono,  until  the 
commissioners — scattered  all  over  the  state — for  there  will  have  to  be  a  very  great  many  of  them— 
shall  have  decided  my  appeal.  Why,  sir !  the  whole  scheme  is  perfectly  futile.  So  far  as  the 
State  of  Illinois  is  concerned,  I  cannot  see  that  it  would  be  of  any  practicable  benefit. 

Wliile  I  am  ready  to  admit  that  this  proposition  will  work  very  well  in  the  eastern  States,  I  do 
think  that  it  proposes  to  place  too  much  power  in  the  hands  of  one  man,  in  view  of  the  manner  in 
which  this  power  must  be  distributed  over  this  section  of  the  country. 

Dr.  Milbs,  of  Michigan — Mr.  President,  it  is  certainly  time  that  somebody  must  have  the  pow- 
er to  stop  diseased  animals,  if  we  have  any  sanitary  regulations  whatever.  I  do  not  exactly  ap- 
preciate the  point  of  the  last  gentleman,  relative  to  his  cattle  being  stopped  at  Tolono,  for  if  they 
are  diseased,  they  certainly  should  be  stopped  the  very  first  start,  in  order  that  the  eastern  states 
and  the  rest  of  our  new  territory  may  be  protected. 

Then,  again,  if  it  is  understood  that  diseased  animals  are  not  to  be  allowed  to  go  forward^ 
dealers  will  be  very  careful  how  they  start  such  in  the  first  place. 

Mr.  McCot,  of  Kansas— It  does  seem  to  me,  Mr.  President,  that  this  measure  proposes  to  vest 
too  much  power  in  one  man,  and  besides  that,  in  view  of  the  laws  of  some  of  the  States,  it  would 
be  practically  impossible  to  carry  it  out.  In  Missouri,  for  instance,  it  is  provided  that  each  county 
■hall  appoint  three  commissioners,  who  shall  constitute  a  board  of  cattle  inspectors,  whose  duty  it 
shall  be  to  inspect  cattle  when  presented,  and,  if  found  healthy,  to  admit  them. 

The  appealing  from  the  decision  of  one  of  these  commissioners  would,  if  such  a  proposition  as 
the  one  proposed  were  enacted  into  a  law,  be  almost  ruinous  to  the  drover.  The  consequence 
would  be  that  very  many  of  these  officials,  knowing  the  unwillingness  with  which  an  appeal  would 
be  taken,  would  levy  black-mail  on  the  cattle  passing  through  their  district,  whether  they  were 
healthy  or  not. 

Or,  if  the  one-man  power  principle  should  prevail,  no  means  of  appeal  being  provided,  every 
one  who  knows  anything  about  onr  western  country  can  but  see  how  great  a  detriment  it  would 
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work  to  the  bringing  forward  of  oar  cattte.  That  man  would  hare  the  power,  as  we  express  it 
west,  to  make  every  drover  bringing  in  cattle  for  inspection,  "come  down"  a  little,  or  very  politely 
inform  him  that  his  cattle  are  diseased.  Time  and  again,  I  have  heard  drovers  coming  through  tht 
southwest  say,  in  being  asked  how  they  succeeded  with  these  commissioners— "Well,  I  presented  a 
few  green  arguments  to  them,  and  it  was  .the  easiest  thing  in  the  world  for  them  to  see  that  mj 
cattle  were  healthy." 

I  tell  you,  gentlemen,  this  measure  proposes  to  put  too  much  absolute  authority  and  power  in 
the  hands  of  one  man,  especially  when  no  means  of  appealing  from  his  decision  are  provided. 

Mr.  Barbett,  of  Missouri — There  certainly,  Mr.  President,  ought  to  be  some  provision  by 
which  the  cattle-drover  may  be  protected.  If  you  provide  for  an  appeal  from  the  decision  of  an  as- 
sistant commissioner  to  a  commissioner  or  to  several  commissioners,  that  functionary  is  going  to 
be  very  careful  how  he  stops  cattle,  and  if  he  does  stop  them  when  they  are  not  diseased,  in  order  that 
be  may  gain  a  certain  sum  of  money  thereby,  he  will  most  certainly  lose  bis  position,  when  the  ca8« 
in  which  he  has  so  conducted  himself  comes  to  be  investigated. 

I  do  not  wish  to  detain  the  conventioUi  Mr.  President,  and  am  not  anxious  to  make  anj 
speech. 

Mr.  Hamilton,  of  Pennsylvania — I  am  in  favor,  Mr.  President,  of  letting  each  legblature  de- 
cide this  matter  for  its  respective  state.  For  instance,  you  here  in  Illinois  can  appoint  an  inspect- 
or to  inspect  an  inspector  and  another  inspector  to  inspect  the  two  inspectors.  [Laughter.]  Some 
gentlemen  seem  to  think  that  inspectors  are  to  be  bribed,  all  over  the  country  j  if  that  does  turn  out 
to  be  the  case,  then  they  will  all  be  a  set  of  infernal  rascals— and  that  is  something  that  I  do  nol 
believe  will  be  the  case. 

Mr.  Pipbr,  of  Illinois— There  is  one  point,  Mr.  President,  that  strikes  me,  which  is  just  this. 
I  do  not  think  that  any  Illinois  man  is  going  to  bring  in  diseased  cattle — even  try  to  get  them 
passed— when  he  knows  that  even  if  he  succeeds  in  doing  both  of  those  things,  he  has  still  got  th« 
eastern  inspections  to  face. 

Mr.  Retnolds,  of  Illinois— I  offer  the  following,  Mr.  President,  as  an  amendment  to  tho 
amendment  of  the  gentleman  from  Missouri  (Mr,  Smith): 

"In  case  the  decision  shall  be  against  the  inspector,  the  State  shall  indemnify  the  owner  for 
reasonable  damages  and  expenses." 

Mr.  Smith,  of  Missouri — I  except  that  amendment,  Mr.  President. 

Mr.  Qould,  of  New  York — Mr.  President,  I  call  for  a  division  of  the  question  on  the  amend- 
ment. 

The  motion  prevailed. 

Tab  President — Gentlemen,  yon  will  now  vote  on  the  first  branch  of  the  amendment,  which  is, 
^'appeals  shall  be  allowed  to  a  majority  of  the  commissioners  in  all  such  cases." 

The  amendment  was  adopted. 

Ayes  19  :  nays  12. 

The  President— You  are  now  about  to  vote  upon  the  second  division  of  the  amendment,  which 
is  as  follows : 

"In  case  the  decision  shall  be  against  the  inspector,  the  State  shall  reasonably  indemnify  tht 
owner  for  reasonable  damages  and  expenses." 

The  amendment  was  lost  upon  viva  voce  vote. 

The  proposition  was  then  adopted  as  amended. 

The  secretary  read  the  third  section  of  the  second  subdivision,  as  follows  : 

3.  No  train  shall  be  allowed  to  proceed  unless  the  animals  contained  therein  have  been  sup- 
plied with  food,  water,  and  rest  within  twenty-four  hours  next  preceding  the  time  of  such  insptc- 
lion. 

Mr.  Poole,  of  Indiana — ^I  move  that  it  be  adopted. 

The  motion  prevailed. 

The  secretary  read  the  fourth  section  of  the  second  subdivision,  as  follow : 

4.  All  animals  shall  rest  and  have  access  to  food  and  water  for  twenty-four  hours,  after  hav- 
ing traveled  for  a  similar  period. 

Mr.  Poole,  of  Indiana — I  move  that  it  be  adopted. 

The  motion  prevailed. 

The  secretary  read  the  fifth  section  of  the  second  subdivision,  as  follows  : 

5.  The  railroad  companies  shall  provide  suitable  yards  for  feeding,  watering  and  resting  the 
animals  traveling  on  their  trains,  and  for  quarantine  purposes,  which  shall  be  kept  in  as  cleanly  and 
wholesome  condition,  to  the  satisfaction  of  the  commissioners. 

Mr.  Poole,  of  Indiana — ^I  move  its  adoption,  sir. 

The  motion  prevailed.  ^  t 
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Th0  secretary  read  the  sixth  section  of  the  second  sabdiyision,  as  follows  : 

6.  Each  train,  on  leaying  its  point  of  departure,  shall  have  certificates  signed  by  an  assistant 
commiaaioner,  which  shall  certify  that  all  the  animals  therein  were  in  a  healthy  condition  at  th* 
time  of  departure,  and  also  the  exact  time  of  its  leaving ;  and  such  certificates  and  indorsements 
thereon  of  the  time  of  resting  and  the  time  of  departure  of  the  train  at  subsequent  resting  and  fe«d« 
in^  places  shall  be  exhibited  to  the  proper  authority  whenever  required. 

Mr.  Poolv,  of  Indiana — ^I  move  its  adoption,  sir. 

The  motion  prevailed. 

The  secretary  read  the  seventh  section  of  the  second  subdivision,  as  follows : 

7.  Proper  penalties  should  be  inserted  to  prevent  the  bribery  of  officers  charged  with  the  ex»» 
cuUon  of  these  provisions. 

Mr.  Pools,  of  Indiana— I  move  its  adoption,  sir. 

The  motion  prevailed. 

The  secretary  read  the  eighth  section  of  the  second  subdivision,  as  follows  : 

8.  Proper  penalties  should  also  be  provided  for  those  who  interfere  with  or  resist  the  oiBcer, 
charged  with  the  execution  of  these  provisions. 

Mr.  Pools,  of  Indiana — I  move  its  adoption,  sir. 
The  motion  prevailed. 

The  secretary  read  the  third  general  division,  as  follows. 

3.  Wherbas,  a  malignant  disease  among  cattle,  known  as  Spanish  fever,  has  been  widely  dia* 
seminatcd  by  the  transit  of  Texas  and  other  southwestern  cattle  through  the  western  and  north- 
western States,  during  the  warm  season  of  the  year,  occasioning  great  loss  to  our  farmers,  and  poa- 
sibly  endangering  the  health  of  eur  citizens  therein. 

Reiolvedf  That  this  convention  earnestly  recommend  the  enactment  of  stringent  laws  to  pre- 
vent the  transit  through  these  States  of  Texan  or  Cherokee  cattle  from  the  first  day  of  April  to  the 
last  day  of  October,  inclusive. 

Mr.  Earlb,  of  Indiana— I  move  to  amend,  Mr.  President,  by  inserting  "first"  instead  ol 
"last"  day  of  October. 

Mr.  McMillah,  of  Ohio — And  I  move  to  amend,  Mr.  President,  by  striking  out  the  "first  day 
of  April"  and  inserting  the  "first  day  of  March." 

Gen.  Patrick,  of  New  York — I  would  like  to  say  a  word,  Mr.  President,  regarding  this  quel 
tion  of  time.  As  to  how  early  in  the  season  it  might  be  wise  to  admit  cattle,  I  am  not  able  to  say, 
but  I  do  know  that  on  the  twenty-fourth  day  of  November,  we  found  in  the  city  of  Buffalo,  while 
en  route  for  this  place,  two  of  the  sickest  and  most  thoroughly  diseased  Texas  steers  I  have  ever 
seen — one  of  which  died  within  an  hour  or  two,  and  the  other  of  which  would  have  died  within 
twelve  hours,  had  it  not  been  killed  for  the  purpose  of  examination.  This  happened  after  we  had 
had  heavy  frost  and  some  snow.  I  think,  as  we  know  from  Mr.  Hill's  statements,  the  disease  Bti*| 
exists  in  this  State. 

Mr.  Christib,  of  Canadar-If  I  mistake  not,  Mr.  President,  it  has  also  been  stated  that  this  dif* 
ease  is  still  prevailing  in  St.  Louis. 

Mr.  Pools,  of  Indiana — ^I  am  told,  Mr.  President,  by  gentlemen  who  had  much  more  experi- 
ence in  this  matter  than  I  have  had,  that  they  are  perfectly  satisfied  there  is  no  danger  at  all  alter 
the  first  of  October,  by  which  time,  as  a  general  thing,  we,  here  in  the  west,  have  heavy  frost.  It 
is  not  expected  that  cattle  brought  here  at  that  time  would  be  shipped — they  could  not  be,  on  ac- 
count of  their  poor  condition ;  the  idea  is  to  keep  them  here  all  winter,  feed  and  grase  them  the  next 
season,  and  the  next  fall  send  them  to  a  market.  There  may  be  isolated  cases  ef  the  disease,  and 
some  cattle  may  die  after  the  first  of  October.  And>  as  regards  the  statement  of  Mr.  Hill,  I  under- 
stand him  to  say  that  the  animals  referred  to  died  from  the  effect  of  disease  imported  by  cattle  in 
the  hot  season,  and  not  from  cattle  brought  this  fall — and  he  distinctly  states  that  to  be  the  fact. 
His  remarks,  therefore,  furnish  no  data  for  supposing  that  cattle  bring  any  disease  among  ni  at 
late  as  October. 

Qbx .  Patrick,  of  New  Tork-— My  impression  is,  Mr.  President,  and  I  will  state  that  it  is  so  with 
another  of  our  commissioners  (Mr.  Gould),  that  the  cattle  we  saw  in  Buffalo  were  from  a  herd  just 
parchased  and  brought  forward  from  Kansas. 

We,  of  comrse,  understand  the  propriety  of  bringing  cattle  into  this  State  at  as  early  a  day  as 
possible,  for  the  reasons  already  stated,  but  some  safeguards  certainly  should  be  thrown  around  the 
trade,  by  which  the  shipment  of  such  cattle  may  be  prevented. 

Mr.  Christib,  of  Canada— Mr.  President,  Mr.  Hill's  statement,  as  I  understand  it,  was  this — 
that  those  steers  died  within  eight  days.  What  does  that  statement  prove  ?  It  proves  just  this, 
that  if  they  had  not  l>een  in  contact  with  Texas  cattle  since  the  cattle  belonging  to  the 
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died  (and  I  tmdorstsnd  that  to  be  Mr.  Hill's  statement),  that  tliose  cattle  were  contaminated  by  ihm 
natire  cattle  of  the  same  herd,  and  after  the  period  necessary  for  the  second  incubation  of  the  dis- 
ease had  elapsed,  took  that  disease  and  died.  This  one  instance  sufficiently  proves  the  improprie^ 
of  allowing;  cattle  to  come  in  at  an  earlier  date  than  is  specified,  because  what  has  happened  in  Bli- 
nois  may  happen  in  Kansks,  It  also  establishes  the  fact  that  the  disease  may  exist  up  to  the  twenty, 
fourth  day  of  November— the  meeting  with  it  at  Buffalo  at  that  time,  has  already  been  spoken  of — 
and  for  all  we  know,  it  may  exist  later  still. 

Dr.  Johns,  of  Illinois — So  far  as  I  am  advised,  Mr.  President,  cattle  in  the  condition  of  thoie 
met  with  at  Buffalo,  have  never  imparted  the  disease  under  any  circumstances,  for  as  we  learned  tbm 
the  history  of  this  disease,  it  has  never  been  communicated  except  by  cattle  in  apparent  health.  Wm 
have  no  testimony  thnt  those  cattle  had  imparted  the  disease  (in  fact,  the  universal  testimony  if, 
that  it  is  not  communicated  after  frost),  though  they  may  have  had  and  probably  did  have  it. 

Mr.  Hill  has  not  stated  what  the  cattle  spoken  of  by  him  died  from,  and  those  gentftmen  who 
Jump  at  the  conclusion  that  they  died  from  Spanish  fever,  have  very  slight  grounds  for  their  belief. 
In  the  west,  nothing  but  a  post  mortem  examination  can  determine  as  to  whether  a  certain  animal 
has  died  of  this  Spanish  fever— and  it  is  not  stated  that  these  steers  were  so  examined. 

Mb.  Earlb,  of  Indiana— I  hope,  Mr.  President,  that  gentlemen  will  consider  well,  before  caafe- 
ing  their  vote,  for  it  is  of  the  utmost  importance  that  these  cattle  should  be  brought  in  here  at  as 
early  a  day  as  possible,  in  order  that  they  may  rest  before  cold  weather,  get  well  over  their  bruises 
and  take  their  winter  feed  properly.  If  they  cannot  be  brought  in  until  November  or  December» 
they  become  so  sore  and  are  in  such  bad  condition  that  they  will  not  take  their  feed  and  go  througli 
the  winter  as  they  ought. 

Mb.  Qould,  of  New  York- Mr.  President,  our  experience  in  New  Tork  shows  that  it  will  not  bt 
safe  to  admit  cattle  into  that  State  at  as  early  a  period  as  is  proposed  by  the  amendment.  As  was 
stated  by  my  friend  (General  Patrick),  this  disease  has  manifested  itself  as  late  as  the  twenty-fourth 
of  November,  and  I  may  state  in  addition  to  that,  that  in  the  county  of  Orange,  on  the  twenty-sixth 
day  of  October,  a  native  cow  died,  which  had  taken  the  disease  from  another  native  animal.  Thert 
are  cows  in  the  State  of  New  Tork  which  could  not  be  purchased  for  fifteen  thousand  dollars  (  thers 
are  also  cows  and  bulls  in  Canada  that  could  not  be  purchased  for  a  very  larg^  sum,  and  in  both 
sections  there  is  a  large  amount  of  very  fine  stock.  It  behooves  us,  therefore,  to  be  exceedingly 
careful  how  we  expose  our  herds  to  the  ravages  of  this  fearful  disease. 

But  why  cannot  we  change  this  proposition,  so  as  to  admit  these  cattle  into  Illinois  and  the 
gracing  States  (as  they  seem  to  desire),  on  the  first  day  of  October,  while  we  substitute  the  first  day 
of  November  for  the  province  of  Canada,  the  State  of  New  Tork,  and  the  States  lying  east  of  New 
York.    It  seems  to  me  that  by  agreeing  upon  that,  we  can  act  harmoniously. 

Mr.  Moore,  of  Missouri— If  that  proposition  suite  New  Tork,  Mr.  President,  it  suits  Missouri. 
Illinois  knows  what  she  wants,  but  we  in  Missouri  don't  wish  to  hare  these  animals  brought  through 
that  State  at  so  early  a  day  as  some  gentlemen  propose. 

Dr.  Milks,  of  Michigan— While  I  am  anxious,  Mr.  President,  to  facilitate  the  transmission  of 
cattle  to  eastern  markets,  it  is  of  the  utmost  consequence  that  we  protect  ourselves  ;  but  as  Mis- 
souri, Kansas  and  other  States  lying  farther  west,  are  as  much  interested  in  this  matter  as  we  are, 
and  understand  it  better,  I  would  like  to  hear  from  gentlemen  representing  these  States,  in  regard 
to  the  matter. 

Mb.  McCor,  of  Kansas— Mr.  President,  through  this  portion  of  Illinois,  a  lar^  portion  of 
Missouri  and  Iowa,  and  also  a  portion  of  Kansas,  the  farmers  rely  upon  disposing  of  their  products 
by  preparing  fattening  stock  for  the  eastern  markets. 

Again,  sir,  there  is  no  proposition  embodied  in  this  report  whereby  cattle  from  the  Southwest, 
even  after  being  wintered,  may  be  moved  to  market,  notwithstanding  there  are  to-day,  coming  into 
Illinois,  by  the  Union  Pacific  Railroad,  ten  thousand  head  of  southwestern  cattle,  which  are  to  bo 
fattened  this  winter  upon  the  pastures  of  Illinois  particularly,  and  of  Indiana,  in  part — a  large  per 
cent  of  which  will  be  ready  to  go  to  market  in  July.  But,  as  I  have  said,  there  is  in  the  proposition 
Bo  provision,  whereby  those  cattle,  when  fattened,  may  be  permitted  to  go  to  market. 

Again,  do  you  propose,  gentlemen,  to  prohibit  the  people  of  the  Southwest  from  coming  to 
market  at  all— do  you  propose  to  make  recommendations  here  to-night,  the  practical  effect  of  which 
would  be  to  exclude  us  utterly  and  completely  ?  I  believe  every  gentleman^  in  his  own  heart,  would 
answer  "no."  But,  I  declare  to  you  that  such  will  be  the  practical  effect  of  these  propositions^  if 
embodied  and  enforced  as  laws. 

This  is  all  that  I  have  to  say,  gentlemen ;  yon  can  do  as  yon  like,  but  yo^  must  take  the  re- 
sponsibility. 

Mr.  Poolb,  of  Indiana— This  resolution,  Mr.  President,  is  not  such  a  one  as  will  suit  the  States 
of  New  Tork,  lUinois  or  Indiana,  for  this  reason  <  That  resolution  says,  "Texas  catUe  shall  not  bo 
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•dmitted  from  the  first  day  of  April  to  the  iMt  day  of  October."  It  termi  are  broad  enough  to 
prerent  from  being  shipped  to  market,  cattle  which  hare  been  wintered  and  fattened  here.  Some 
diicrimiaation  must  be  made,  specifying  more  particularly  what  animals  are  meant. 

Thb  Prssidint— The  understanding  of  the  resolution  by  the  chair  is,  that  cattle  shall  not  h% 
introduced  from  the  southwestern  country  into  these  States. 

Mr  Pools — But  it  does  not  say  so,  sir,  and  any  such  construction  must  be  an  inference  only. 

By  the  way,  in  regard  to  those  cattle  at  Tolono,  I  do  not  think  Uxat  case  goes^  by  any  means, 
(o  show  that  those  animals  took  the  disease  from  natire  cattle. 

Mb.  CHRisnB,  of  Canada— How  do  you  account  for  it,  sir  ? 

Mr.  Poole — In  the  same  way  as  you,  sir,  as  a  common-sense  man,  would  account  for  a  great 
many  contagious  diseases  through  the  United  States,  both  among  the  human  family  and  animals— 
tiiat  is,  that  some  persons  will  be  affected  by  a  disease  yery  quickly,  while  in  others  it  will  linger 
and  linger  for  months,  before  breaking  out.  I  leave  it  to  any  medical  or  scientific  man,  if  that 
may  not  be  the  case  here,  for  these  cattle  ran  in  the  same  places  and  over  the  same  trails  as  did 
those  who  took  it  so  early  and  died.  They  may  have  become  gradually  infected  with  the  disease, 
and  the  poison  have  worked  very  slowly  in  the  system,  but  in  the  course  of  time,  have  sickened  and 
died  from  it. 

Mr.  CHRiBTn,  of  Canadar->The  simple  answer  to  all  that,  as  it  seems  to  me,  Mr.  President,  is, 
that,  as  yet,  we  have  no  evidence  showing  that  the  time  necessary  for  the  incubation  of  the  disaast 
if  longer  than  ten  weeks. 

Mr.  Earle,  of  Indiana— -When  did  the  Texas  cattle  that  died  in  Buffalo,  take  this  disease  ? 

Mr.  Christie — I  cannot  say,  sir.  They  may  have  come  directly  from  Texas,  but  that  is  an 
answer,  so  far  as  the  picking  up  of  their  pasturage  in  the  tame  field  where  the  Texas  cattle  had  pas- 
tured, is  concerned. 

And  then,  again,  according  to  the  gentleman's  own  statement,  a  severe  frost  will  kill  this  dis- 
ease. 

Mr.  Pools,  of  Indiana— We  all  know,  Mr.  President,  that  both  animals  and  persons  freely 
take  contagions  and  infectious  diseases  at  different  periods,  as  for  instance,  I  have  known  some 
animals  to  take  this  Texas  cattle  disease  in  three  weeks,  others  to  have  been  seven  weeks  in  con- 
tracting it,  and  others  probably  ten,  and  this  being  so,  might  not  the  periods  be  still  further  ex- 
tended? 

Dr.  Miles,  of  Michigan— The  gentleman  speaks,  Mr.  President,  of  the  time  required  for 
taking  this  disease.  I  should  like  to  know  if  he  means  after  the  exposure  of  the  animal,  the  period 
of  incubation,  or  the  time  that  the  native  cattle  may  run  with  the  Texas  cattle  without  taking  it. 

Mr.  Poole— I  meant,  Mr.  President,  from  the  time  the  animal  was  exposed,  until  it  exhibited 
any  sign  of  the  disease. 

Dr.  Miles— It  is  said,  Mr.  President,  that  native  cattle  may  run  with  Texas  cattle  a  long  time 
without  contracting  the  disease — that  when  separated,  some  have  not  taken  it  all)  while  others  which 
remain  will  have  it. 

Mr.  Poole — ^They  may,  or  may  not*  Mr.  Eaton  will  tell  the  gentleman  that  some  never  take 
it. 

I  have  certain  knowledge,  sir,  of  some  native  cattle  that  have  run  with  Texas  cattle  the  whole 
summer,  without  contracting  any  disease  at  all.  80  also,  I  know,  that  some  men  have  parsed  into 
a  small -pox  room  and  staid  there  a  week  without  contracting  that  disease;  while  I  know  others 
who  have  taken  it  a  long  time  afterwards. 

And  so,  in  regard  to  these  steers  that  have  been  spoken  of.  My  idea  is  that  they  actually  im- 
bibed a  small  amount  of  this  disease  at  the  same  time  that  these  other  cattle  did,  but  that  it  re- 
mained in  their  systems  in  ^  very  small  speck,  so  to  speak,  until  gradually  extending,  they  be- 
came, after  quite  a  long  time,  infected  with  it,  and  so  died. 

Mr.  Christie — ^Fonr  months. 

Mr.  Pools— Yes,  sir ;  that  seems  to  me  not  at  all  improbable,  ^r.  President,  in  view  of  ths 
statements  we  have  already  had,  to  the  effect  that  cattle  placed  in  pasture  where  Texas  cattle  had 
run  and  pastured  the  winter  before,  had,  the  next  season,  taken  this  disease  and  died. 

I  will  say,  however,  that  after  careful  inquiry  an  J  diligent  search  of  reports,  I  have  never  yet 
heard  of  or  seen  recorded  a  single  case  of  Texas  cattle  fever  occurring  in  Texas  or  along  the  gulf 
coast.  That  being  so,  it  seems  to  mo  that  the  whole  history  of  the  disease  may  be  summed  up  in 
this— that  the  abuse  of  these  cattle,  and  the  over-driving  of  them  while  on  their  way,  by  being 
crowded  in  the  cars  and  steamboats,  and  forced  along  in  that  brutal  manner  that  is  too  well  known, 
breeds  an  infection  in  the  system.    That  is  my  idea  of  this  matter. 

We  are  willing,  as  western  men,  to  divide  the  time  and  make  it,  ssf  the  fifteenth  of  October. 
The  amendment  was  accepted. 
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Mb.  RbtnolbSi  of  Illinois — It  seems  to  me>  Mr.  President,  that  this  matter  can  all  be  arranj^d 
if  a  blank  is  left  for  the  time.  Each  state  can  settle  this  matter  for  itself.  Bj  adopting  this 
course  (especially  in  view  of  the  fact  that  you  hare  appointed  a  commission  which  certainly  ought 
to  be  able  to  fix  upon  a  proper  time),  no  harm  can  be  done,  and  this  convention  need  not  bt 
troubled  further. 

Mr.  Christir,  of  Canada — ^The  adoption  of  that  suggestion,  Mr.  President,  will  cause  all  tJlit 
proceedings  of  this  convention  to  be  a  perfect  nullity. 

I  wish  to  call  the  attention  of  the  convention  to  the  laws  of  the  states  west  of  this.  Missouri 
says :  ''Nothing  contained  in  this  act  shall  be  so  construed  as  to  prevent  the  transportation  of 
such  cattle  through  this  state,  on  railroads  or  steamboats,  or  to  prohibit  the  driving  through  any 
part  of  this  state  of  such  Texas  or  southern  cattle  as  have  been  wintered  at  least  one  winter  north 
of  the  southern  boundary  of  the  state  of  Missouri." 

Kansas  enacts  :  "No  person  or  persons  shall  be  allowed  to  drive  or  cause  to  be  driven  into  th# 
•tate  of  Kansas,  or  through  any  part  thereof,  any  cattle  from  the  Indian  territory  south  of  Kansas, 
or  from  the  state  of  Texas,  that  may  have  come  into  the  state  between  the  first  days  of  March  and 
December  of  each  year." 

The  law  of  the  state  of  Illinois  is  entirely  prohibitory. 

The  law  of  Kentucky  was :  ''It  shall  be  unlawful  for  any  person,  after  this  act  takes  effect, 
during  the  time  between  the  first  day  of  March  and  the  first  day  of  November,  in  any  year,"  etc. 
Thatlaw  was  amended  this  year,  to  read  as  follows  :  "That  an  act  approved  February  28,  1867, 
entitled  'an  act  to  prohibit  the  importation  and  sale  in  this  commonwealth,'  be  and  the  same  is  to 
amended  that  it  shall  be  lawful  to  import  such  cattle  into  the  state  at  any  time  between  the  twen- 
tieth day  of  November  and  the  first  day  of  April  in  each  year." 

These  are  the  laws  fixed  by  the  legislatures  of  several  of  the  states  that  have  suffered  very 
much  from  this  disease,  and  it  does  seem  to  me  that  they  furnish  some  reliable  data  by  which  this 
convention  may  be  guided. 

I  cannot  believe  that  we  have  come  tog^ether  from  such  long  distances,  and  at,  in  many  cases, 
•o  much  inconvenience,  to  pretend  to  thoroughly  discuss  the  series  of  propositions  for  the  purpose 
of  controlling  this  disease,  and  then  to,  after  all,  acknowledge  to  the  world  that  we  knew  nothing 
at  all  about  it,  and  that  cattle  may  be  admitted  at  any  time  during  the  year. 

Mr.  McMillA!!,  of  Ohio — ^It  seems  to  me,  Mr.  President,  that  we  should  act  on  the  safe  side, 
regarding  this  matter.  It  does  not  appear  that  there  really  is  not  danger,  more  or  less,  at  any 
time  of  the  year,  and  if  thre«  or  four  months  are  set  apart  during  which  these  cattle  maybe  brought 
in,  I  do  think  that  all  is  conceded  that  should  be  asked  for,  and  that  we  are  entitled  to  demand 
for  the  rest  of  the  year  such  protection  as  our  home  interests  require. 

I  therefore  move  to  amend  so  that  the  dates  shall  read  from  "the  first  of  March  to  the  first  of 
November,"  and  on  this  I  move  the  previous  question. 

The  PBBSiDBNT-~Gentlemen,  you  have  heard  the  motion,  will  you  sustain  the  call  for  the  pre- 
vious question  ?  '  • 

("CaU  the  roll— call  the  roll.") 

Thb  pRisiDEKT— The  secretary  will  call  the  roll. 

Accordingly  the  roll  was  called. 

The  motion  prevailed. 

Yeas,  24 — nays,  7. 

Thb  PRBSiDEirr — Gentlemen,  you  will  now  vote  on  the  motion  of  the  gentleman  from  Ohio  (Mr. 
McMillan),  that  Texas  cattle  shall  be  excluded  between  the  first  day  of  March  and  the  first  day  of 
November. 

The  motion  prevailed. 

Mr.  McMilljlm,  of  Ohio — I  move,  Mr.  Presinent,  that  the  original  proposition,  as  amended, 
be  now  adopted. 

Thb  Pbbsidbnt— Mr.  Secretary,  you  will  please  read  the  last  paragraph  of  the  report  sub- 
mitted by  your  committee. 

The  secretary  read  as  follows : 

lutolvti,  That  the  interest  of  the  community  require  the  enactment  of  laws  making  any  per* 
son  responsible  for  all  damages  that  may  result  from  the  diffusion  of  any  dangerous  disease  from 
animals  in  his  ownership  or  possession. 

Mr.  Poolb,  of  Indiana — ^I  move,  sir,  that  it  be  adopted. 

The  motion  prevailed. 

Mr.  Christib,  of  Canada— I  move,  Mr.  President,  the  adoption  of  the  report  as  a  whole. 

The  motion  prevailed. 

Mb. Hamilton,  of  Pennsylvania— Mr.  President,  I  offer  the  following  resolution: 
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Reiohfed,  That  the  ^rernor  of  Dlinois  be  requested  to  hare  printed  and  forwarded  to  tbe 
foremore  of  the  Mreral  itatei  here  represented,  and  to  each  deleg^ate,  a  copjof  the  propoiitioM 
jQft  adopted. 

I  offer  this  reeolntion,  Mr.  President,  in  order  that  these  drafts  of  proposed  laws  may  be  trant* 
mitted  to  the  g^remors  of  the  respectire  states  who  hare  sent  us  here,  and  be  by  them  embodied 
in  their  "messages,"  as  I  know  some,  at  leasti  desire  to  do. 

Mb.  Gould,  of  New  York— I  must  confess,  Mr.  President,  that  it  does  not  seem  to  me  the  most 
delicate  thing;  in  the  world  for  representatiyes  of  the  different  states  to  request'  the  goremor  of 
Illinois  to  take  upon  himself  all  tiie  trouble  and  expense  that  will  be  incurred  if  the  resolution  is 
adopted. 

Db.  OLKtBBWimr,  of  Ohio — ^That  is  exactly  my  view  of  the  case,  Mr.  President,  and  besides,  I 
presume  that  the  chairman  of  each  deleg^ation  will  report  to  the  goremor  of  his  own  state  such  «< 
our  proceedings  as  may  be  by  him  deemed  necessary. 

Mb.  GBRisnB,  of  Oaaada— I  have  net  the  slightest  idea,  Mr.  President,  that  the  goremor  •£ 
Blinois  will  regard  such  a  request  from  this  conrention  at  all  out  of  place.  I  renew  the  motioB 
for  the  adoption  of  the  resolution. 

The  motion  prerailed. 

Mr.  RanioLDS,  of  Dlinois — ^I  more,  Mr.  President,  that  we  do  now  a^oum  to  nine  o'clock 
to-morrow  morning. 

The  motion  prerailed. 

Bo  the  conrention  a^^oumed. 


THIRD  DAY. 

Thitbsdat,  December  3, 1868. 

The  conrention  met  pursuant  to  adjournment. 

Dr.  Show,  of  Rhode  Island— -Mr.  President,  the  committee  appointed  on  the  subject  of  a  nanM 
whereby  the  disease  under  consideration  may  be  designated,  hare  instracted  me  to  report  the  term 
"Texas  cattle  ferer,"  as  being,  up6n  the  whole,  a  designation  which  will  be  best  understood,  and  the 
BUMt  acceptable  to  the  people. 

Mr.  Bablb,  of  Indiana— I  more,  Mr.  President,  that  the  report  be  receired  and  concurred  in. 

The  motion  prerailed. 

Mb.  Pools,  of  Indiana — ^Mr.  President,  as  the  propositions  adopted  by  us  yesterday,  for  the 
purpose  of  being  enacted  into  laws  by  the  legislatures  of  the  respectire  states,  make  no  discrimi- 
nation  between  cattle  directly  from  Texas  and  those  which  hare  been  wintered  and  prepared  here 
for  market,  I  offer  the  following  resolution,  as  explanatory  of  the  interpretation  which  this  conres- 
tion  gires  them.    It  is  as  follows  : 

Retelvd,  That  in  the  resolution  passed  by  this  conrention  in  regard  to  Texas  and  southwestern 
eatUe,  and  the  time  of  their  being  admitted  into  the  different  states,  it  was  not  intended  to  mean  or 
be  constmed  to  include  Texas  or  southwestern  cattle  that  had  been  wintered  in  any  of  the  states, 
except  in  Texas,  the  prerious  winter. 

I  more  the  adoption  of  that  resolution,  sir. 

The  motion  was  seconded. 

Db.  Mobsb,  of  Missouri — ^I  do  not  think,  Mr.  President,  that  there  is  anything  particularly 
wrong  about  this  resolution,  bilt  there  may  be ;  and  as  at  least  one-third  of  f  he  conrention  which 
adopted  the  propositions  of  yesterday  (of  one  of  which  this  resolution  is  said  to  be  explanatory )9 
hare  already  left  the  city,  it  would  be  manifestly  unfair  for  us  to  adopt  this. 

Dr.  Towhsbnd,  of  Iowa— I  quite  agree,  Mr.  President,  with  the  gentleman  from  Missouri  (Dr. 
Morse),  that  it  would  hardly  be  fair  now,  to  add  any  new  matter  to  what  has  already  been  passed  upoB 
by  this  conrention.    I  hope  the  gentleman  will  not  press  the  resolution. 

Mr.  Pools,  of  Indiana— It  was  distinctly  stated  last  night,  Mr.  President,  if  I  am  not  reiy 
nadh  mistaken,  that  the  proposition  of  which  this  resolution  is  intended  to  be  explanatory,  was  net 
intended  to  include  catHe  wintered  in  the  western  or  northweetem  states  previous  to  their  being 
sent  to  market. 

Thb  Prbsidsmt— That  would  be  the  understanding  of  the  chair. 
A  R— 37 
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Mb.  PooLiB-^Ezactly,  Mr.  President ;  and  I  am  eatiBfied  that  there  was  not  a  member  of  tha 
convention  bat  who  understood  it  in  the  same  way. 

Mr.  Barlb,  of  Indiana— Allow  me  to  state,  Mr.  President,  that  I  personally  spoke  to  the 
chairman  of  the  Canadian  commissioners  (Mr.  Christie),  in  regard  to  this  matter.  I  was  informed 
by  him  that  they  interpreted  the  proposition  of  which  this  resolution  is  intended  to  be  explanatory, 
exactly  as  the  chair  does ;  and  I  know  that  to  be  the  sentiment  of  the  convention  at  large. 

I  hope  gentlemen  will  not  embarrass  what  we  hare  already  done  by  voting  down  this  reeoln- 
tion,  for  its  adoption  is  really  necessary  to  a  proper  understanding  of  our  proceedings  by  those 
into  whose  hands  they  may  hereafter  come. 

De.  Milvs,  of  Michigan — ^This  same  matter  waa  broached  at  our  last  session,  Mr.  President, 
and  it  was  admitted  on  all  hands  that  there  was  no  necessity  of  adopting  anything  of  an  explana- 
tory nature.  I  think,  myself,  that  there  can  be  no  misunderstanding  in  regard  to  it,  as  it  now 
stands ;  and  I  do  hope  that  this  fragment  of  the  convention  will  not  attempt  to  explain  what  the 
whole  convention  considered  sufficiently  clear. 

Mr.  Chadbournb,  of  Wisconsin — ^I  think,  Mr.  President,  that  it  is  unfair  for  so  small  a 
number  of  us  to  change  what  was  last  night  adopted  by  the  whole  convention.  I  voted  on  the  ques- 
tion of  time  during  which  Texas  cattle  should  be  admitted,  in  accordance  with  what  seemed  to  be 
the  desire  of  the  states  mostly  interested  ;  though  my  o?rn  Judgment  was,  that,  in  some  of  the  states 
a;t  least,  cattle  might  be  introduced  by  the  first  of  October. 

But  at  any  rate,  the  whole  convention  having  recommended  a  certain  measure  for  ado;  tion  by 
the  state  legislatures,  I  do  not  think  that  so  small  a  number  as  are  now  present  should  meddle  with 
the  subject  farther. 

Dr.  Rauch,  of  Illinois — Regarding  the  time  at  which  Texas  cattle  should  be  admitted,  Mr. 
President,  I  quite  agree  with  the  gentleman  from  Wisconsin  (Mr.  Chadbourne),  for  I  am  sutisfied 
from  the  experience  of  the  past  season  that  they  can  be  brought  to  Chicago  by  the  first  of  October, 
without  any  danger.  But  I  scarcely  think  it  is  necessary,  or  that  it  was  expected,  that  the  proposi- 
tion under  discussion  should  apply  to  Texas  cattle  wintered  here,  and  fattened  during  the  next  sum- 
mer for  the  eastern  markets. 

Thb  Prbsidbnt — I  would  simply  remark,  gentlemen,  that  at  BuflTalo,  of  which  point  I  have 
supervision,  and  where  there  are,  eay,  two  to  three  car  loads  of  cattle  arriving  daily,  it  is  one  of 
the  most  difficult  things  in  the  world  for  the  commissioners  to  ascertain  whether  those  cattle  have 
been  in  the  western  country  a  year  or  a  month. 

Mr.  Poolb,  of  Indiana — I  merely  offer  this  resolution,  Mr.  President,  for  the  purpose  of  ex- 
plaining a  proposition  which,  as  it  now  stands,  might  be  considered  by  one  person  reading  the  re- 
ports of  our  proceedings  to  mean  one  thing,  while  another  would  construe  the  language  to  mean 
exactly  the  opposite  thing.  It  seems  to  me  exceedingly  important  that  when  the  1'  'jifslatures  of  the 
respective  states  consider  our  propositions  for  the  purpose  of  enacting  them  into  laws,  there  nhould 
be  no  possibility  of  misunderstanding  on  this  poirft — that  it  should  be  distinctly  understood  that, 
between  the  dates  specified,  we  did  not  mean  to  exclude  cattle  that  had  been  here  a  year  or  two, 
undergoing  preparation  for  market. 

I  believe  it  is  conceded  that  that  was  the  understanding  of  the  whole  convention  upon  adapting 
this  proposition  at  the  last  session.  That  being  so,  there  can  be  no  unfairness  in  the  adoption  of 
this  explanatory  resolution  by  those  of  us  now  present. 

'  Mb.  Gould,  of  New  York — I  hardly  think,  Mr.  President,  that  the  terras  of  this  resolution  are 
iufficiently  guarded,  but  the  general  idea  of  it  is  eminently  fair  and  proper,  for  wo  certainly  io  not 
wish  to  retain  for  a  long  time,  in  this  western  country,  cattle  that  have  been  thoroughly  diiinl-cted. 
When  Texas  cattle  are  brought  to  the  frontier  of  any  state,  the  commissioners  and.  o.'-^istant 
commissioners  thereof  must  be  relied  upon  to  determine  any  question  of  fraud  with  regard  t)  the 
place  of  their  importation  and  the  time  which  they  have  spent  there,  and  onr  people  should  rot  bo 
deprived  of  a  large  amount  of  entirely  unexceptionable  beef  through  any  ambiguity  in  our  pro- 
ceedings. 

I  cannot  believe,  Mr.  President,  that  the  important  stock-growers  and  forwarders  of  th?  state 
of  niinois,  or  of  any  others  of  the  western  or  northwestern  states,  would  deliberately  swear  to  a  lie 
regarding  the  length  of  time  their  cattle  may  have  spent  in  their  section  subsequent  to  their  l^^aving 
Texas,  and  prior  to  their  being  forwarded  to  a  market.  I  cannot  believe  it,  sir,  in  face  of  tlip  fact 
that  as  soon  as  Mr.  Alexander  was  apprised  of  the  diseased  condition  of  his  cattle  he  went  around 
to  gentlemen  who  had  bought  a  portion  of  them  (and  that,  too,  without  waiting  for  them  to  cotaie 
to  him),  paid  back  to  them  the  purchase  money,  and  submitted,  in  the  first  instance,  to  a  locrs  of 
twenty-seven  thousand  dollars.  I  do  think  that  as  long  as  there  are  men  in  the  western  country 
who  pursue  such  a  cuuiso  as  that,  we  may  venture  to  take  their  affidavits  with  regard  to  nn;  thing 
ooncekTiinf  their  cattle. 
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I  sbonld  feel  perfectly  satisfied,  as  far  as  New  York  is  concerned  (and  I  believe  other  states 
will  feel  perfectly  satisfied),  with  a  proper  affidavit,  from  an  honest  man,  that  his  cattle  have  been 
for  a  certain  time,  say  ten  months,  in  the  state  of  Illinois,  for  instance,  being  fed  and  fattened  for 
a  market.  I  should  therefore  be  in  favor  of  the  resolution,  with  some  little  addition,  like  this,  for 
instance,  '*  provided  that  proper  proof  should  be  afforded,"  etc. 

Mr.  Poolb,  of  Indiana — I  accept  that  amendment,  Mr.  President. 

Mr.  Emery,  of  Illinois — It  seems  to  me,  Mr.  President,  that  we  shall  find  the  result  of  this  to 
be  that  all  the  stock  of  the  state  will  be  old  stock. 

Mr.  Goui.d,  of  New  York — I  do  not  quite  agree  with  the  gentleman,  Mr.  President,  because^ 
as  the  propo.^ition  now  stands,  not  a  single  Texas  animal  can  be  received  after  the  first  of  March. 
Th«  point  in  this,  that  thiere  are  now  in  this  state,  for  instance,  a  vast  number  of  cattle  which  will 
be  in  proper  condition  to  send  to  market  in  May  or  July,  but  which  are  excluded  by  the  terms  of 
the  resolution,  as  it  now  stands,  and  I  do  think  that  some  provision  should  be  made  by  which  that 
difficulty  can  be  avoided.  It  seems  to  me  that  it  is  nothing  more  than  fair  dealing  with  our  western 
friends— who  have  so  generously  endeavored  to  meet  with  our  wants,  that  I,  for  one,  wish  to  show 
a  similar  spirit  of  amity  in  protecting  their  interests. 

Dr.  Townsknd,  of  Iowa — I  wish  to  say  juot  a  word  or  two  more  upon  this  -subject,  Mr. 
President.  Last  night,  when  this  matter  was  up  for  consideration,  several  of  us  desired  an  ad- 
journment, in  order  that  this  and  other  points  might  be  deliberately  acted  upon.  The  convention 
did  not  adjourn,  but  its  work  was  then  supposed  to  be  finished.  And  now  that  we  have  committed 
the  very  common  folly  of  putting  our  work  through  in  a  hurried  manner,  we  ought  to  take  the  con- 
sequences, and  not,  in  this  way,  endeavor  to  perfect  measures  which  ought  to  have  been  more  care- 
fully considered. 

Again,  the  fact  that  we  have  this  large  amount  of  cattle  in  Illinois,  is  not  going  to  embamura 
the  owners  of  them  at  all,  for  our  resolutions  and  propositions  are  not  the  law  of  the  state  yet,  by 
any  means,  and  when  they  are  enacted  into  laws  the  legislature  will  doubtless  provide  the 
necessary  8a fegnards  and  explanations.  I  therefore  do  not  think  that  this  resolution  is  at  all 
necessary. 

Mr.  Tl  vMiLTOX,  of  Pennsylvania — ^T  was  at  first  inclined  to  favor  this  resolution,  Mr.  President, 
but  now  I  shall  vote  against  every  proposition  to  amend  what  was  done  last  night.  First,  because 
I  do  not  think  that  so  small  a  number  of  the  convention  as  are  now  present,  should  meddle  witii 
what  was  passed  upon  by  the  whole  convention.  And  secondly,  because  the  legislatures  of  the 
several  states  will  undoubtedly  remodel  our  propositions  and  resolutions  in  such  a  manner  ae 
will  best  mec^t  the  wants  of  their  constituents. 

Gen.  pATnicK,  of  New  York — It  strikes  me,   Mr.  President,  that  practically,  this  thing' 
take?  care  of  itself;  for  nearly,  if  not  quite  all  of  these  cattle  spoken  of  will  have  gone  to  mar- 
ket before  the  sevwral  legislatures  will  have  taken  action  on  our  recommendations. 

B:  aides  that,  the  expro?.-ion  of  opinion  regarding  the  interpretation  of  this  particular  resolu- 
tion, and  tlio  vie\YS  in  reference  to  it  are  so  harmonious,  that  I  do  not  think  our  intention  can  be 
misconstrued. 

It  doe/s  seera  to  me,  too,  that  it  will  be  acting  unfairly  towards  thfr  larg9  majority  of  this  con- 
vention— who  have  gone  away  auppoaing  the  work  of  this  convention  was  practically  completed^ 
to  attempt  to  re-open  this  mater. 

Mr.  Gould,  of  New  York — I  ofler.  Mr.  President,  the  following,  and  move  that  it  be  inserted 
after  the  excluding  paragraph  in  the  orif;inal  resolution  as  reported  by  the  committee  : 

*«  Provided,  that  it  may  be  lawful  to  receive  at  any  time  cattle  which  have  been  ascertained, 
.  by  proper  proofs  to  have  been  fed  in  any  state  north  of  Arkansas  for  a  period  of  ten  months  next 
preceding  the  time  of  passing  the  frontier  of  any  state." 

Mr.  Poolc,  of  Indiana — I  do  not  acccja,  Mr.  President,  the  proposition  of  the  gentleman 
from  New  York  (Dr.  Gould)  for  this  reason :  If  the  amendment  should  be  adopted  by  the  conven- 
tion, and  be  promulgated  as  law  by  our  next  legislature,  it  wouli  preclude  our  cattle  from  going 
to  market  during  the  summer,  as  scarcely  any  that  are  now  being  and  that  will,  during  this  winter, 
be  prepared  for  market,  will  then  have  been  within  the  state  so  long  a  time  as  ten  months. 

Mr.  (Jould — Say  eight  months,  then. 

Mr.  Poole — As  this  resolution  has  occasioned  a  great  deal  ef  discussion,  Mr,  President,  and 
has  excited  some  considerable  opposition  upon  one  ground  and  another,  I  now  withdraw  the  resola- 
lution  and  move  that  we  adjourn  tine  dU, 

Mr.  Eatilf,  of  Indiana— Then,  Mr.  Prcfli'lent,  I  offer  the  following:. 

Rr^ofi-r.'f,  T'iT<^  all  T'^\-r^  or  Ponthw«*<»Tn  cvi'llo  that  have  been  wintered  in  the  state,  shall  be 
consideied  as  native  cattle. 
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Ifm.  GooLD,  of  New  York— I  offer  thii  m  an  MBendment^  Mr.  President :  ''And  tiiathmvt 
been  ascertained  by  proper  proofs  to  hare  been  wintered." 

Mb.  Earlb— I  accept  tiiat  amendment,  Mr.  President.  I  more  that  the  retolntion  be  adoptsA 
at  amended. 

Mb.  CABTBBy  of  Maryland—I  oflbr  the  foUowinip  resolution,  Mr.  President,  and  mote  ill 
adoption : 

Jie9olv*d,  That  the  thanks  of  this  convention  are  eminently  due,  and  are  hereby  tendered  to 
ihe  flon.  Lewis  F.  Allen,  for  the  able,  courteous  and  impartial  manner  in  which  he  has  discharged 
4he  ardnons  duties  of  president  of  this  convention. 

Gentlemen,  you  have  heard  the  resolution.  As  many  as  are  in  favor  of  its  adoption,  wtt 
^leaae  so  signify  it  by  saying  aye. 

The  resolution  was  unanimously  adopted. 

Mb.  Cabtbb,  of  Maryland — Bir.  President,  I  offinr  the  following  resolution  and  monre  ili 
4iAoption: 

Reiolved,  That  the  thanks  of  this  convention  are  hereby  tendered  to  the  Governor  and  catlU 
'eommissioners  of  the  State  of  Illinois,  and  the  citisens  of  Springfield,  for  the  kind  and  liberal 
hoqdtality  extended  the  members  of  the  convention  during  our  sojourn  in  their  midst. 

The  resolution  was  unanimously  adopted. 

Mb.  Cabtbb,  of  Maryland — ^I  offer  the  following,  Mr.  President: 

BMolv$df  That  the  thanks  of  the  .convention  are  hereby  tendered  to  Hon.  Joseph  Poole,  of  la* 
diaaa,  temporary  chairman,  and  the  officers  of  the  convention,  for  their  efficient  discharge  of  the 
duties  of  their  respective  positions.  Also,  to  Dr.  Morean  Morris,  of  New  York  City,  and  Br.  Johs 
H.  Baooh,  of  Chicago,  Illinois,  for  their  valuable  contributions  to  the  scientific  information  of  t^ 
eonvention. 

The  resolution  was  unanimously  adapted. 

Db.  Clbhbbhhin,  of  Ohio— Mr.  President,  I  oflTer  the  following  resolution : 

Ruolved,  That  the  secretaries  of  this  convention,  together  with  the  members  from  this  stale 
who  shall  be  appointed  by  the  chair — be  constituted  a  committee  to  superintend  the  printing  aad 
publication  of  the  proceedings  of  this  conve*ntion. 

The  resolution  was  unanimously  adopted. 

Thb  Prbsidbxt— I  appoint  Messrs.  Ranch  and  Emery,  of  Chicago,  and  Mr.  Reynolds,  Secre-  - 
tary  of  the  State  Agricultural  Society,  to  act  in  connection  with  the  secretaries,  in  preparing  for 
publication  a  report  of  our  proceedings. 

Db.  Milbs,  of  Michigan,  Mr.  President,  I  move  we  take  from  the  table  the  resolution  in  regard 
to  the  appointment  of  a  commissioner  for  the  purpose  of  investigating  the  Texas  cattle  disease. 

The  motion  prevailed. 

Db.  Milbs —That  resolution,  as  originally  offered,  Mr.  President,  was  to  memorialise  "Con* 
gress."  That  was  stricken  out  and  < 'war  department"  inserted.  Then,  a  substitute  was  offiered^ 
authorising  this  convention  to  appoint  a  commissioner.  The  whole  matter  was  laid  upon  the  table. 
The  first  question,  therefore,  would  be  upon  the  substitute,  which  I  hope  will  be  voted  down,  as  it  is 
ascertained  that  we  cannot  command  the  services  of  those  scientific  gentlemen,  who  were  then  sap- 
fosed  to  be  available.  We  need  information  at  once,  and  I  am  satisfied  that  we  can  get  it  in  the 
best  manner,  from  the  war  department,  through  its  detailing  scientific  gentlemen  to  proceed  to 
Texv,  and  there  collect  everything  necessary  to  supplement  the  investigations  already  made  ia 
Vew  York.  I  hope,  therefore,  that  the  substitute  wiU  not  prevail ;  but  that  the  original  resolution, 
at  amended,  will  be  adopted. 

Db.  Clbmdbviiin,  of  Ohio— Inasmuch,  Mr.  President,  as  it  would  be  of  no  use  to  memorialise  . 
the  war  department,  I  move  that  we  reconsider  the  amendment,  whereby,  in  the  original  resolutioa 
"Congress"  was  stricken  out  and  ''war  department"  inserted. 

The  motion  prevailed. 

Db.  CLBBDBjriiiif— I  now  move  that  the  amendment  be  laid  upon  the  table. 

The  motion  prevailed. 

Gbx.  Patbick,  of  New  York— Mr.  President,  I  suggest  this,  "that  Cong^ss  be  requested  to 
BMtke  an  appropriation,  to  be  expended  under  the  direction  of  the  war  department,"  eto.  I  do  not 
«ffer  thai  as  an  amendment,  though  I  think  the  adoption  of  it,  as  such,  would  secure  all  that  we 
dMire. 

Db.  CLBVDBBiriir—I  will  aoeept  that,  Mr.  President,  as  an  amendment.  I  move  the  adoptioa  el 
Ae  resolution  as  amended. 

The  motion  prevailed. 

Tdb  PBBsmBHT— I  appoint,  to  serve  on  that  committee,  Messrs.  Clendennin  of  Ohio,  Baosh 
•f  Illinois,  Gould  of  New  York,  Miles  pf  Michigan,  andTownsend  of  Iowa. 
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Dr.  Clbmdbhnin,  of  Ohio — Mr.  President,  as  we  all  appreciate  the  importance  of  obtaining 
more  general  and  accurate  knowledge  of  the  diseases  incident  to  our  native  stock,  I  offer  the  following : 

Ruolved,  That  the  delegates  of  the  several  states  here  represented  shall  feel  themselves  called 
vpon  to  represent  to  the  legislatures  of  their  respective  states  the  necessity  of  adopting  some 
measures  for  the  collection  and  diffusion  of  more  accurate  knowledge  relative  to  the  habits  and 
diseases  of  our  domestic  animals. 

In  the  west,  Mr.  President,  we  have  no  institution  specially  set  apart  for  these  purposes,  though 
I  am  aware  that  in  New  York  you  have.  I  believe  that  such  a  resolution  as  I  have  offered,  emana- 
ting from  this  convention,  will  receive  intelligent  and  favorable  consideration,  I  move  its  adoption. 

The  motion  prevailed. 

Mr.  Rbtholds,  of  Illinois — I  offer  this  resolution,  Mr.  President : 

Retohfed,  That  when  the  committee  on  publication  shall  have  prepared  the  report  of  the  pro- 
ceedings of  this  convention,  they  be  and  hereby  are  requested  to  forward  a  copy  thereof  to  the 
Governor  of  Illinois  for  publication. 

Mb.  Gould,  of  New  York — ^Though  this  resolution  is  offered,  Mr.  President,  by  a  member  from 
Illinois,  I  feel  very  delicate  about  asking  the  Governor  of  this  State  to  incur  this  expense  on  behalf 
of  the  convention,  and  I  must  confess  that  it  does  not  seem  to  me  just  right  to  throw  the  wholo 
burden,  at  least,  upon  Illinois. 

Mb.  Rbtnolds,  of  Illinois — ^I  am  authorised  to  say,  Mr.  President,  that  Governor  Oglesby  if 
willing  to  receive  the  report  as  indicated  in  the  resolution,  and  further,  that  he  will  see  the  pro- 
ceedings published  and  distributed  to  the  members  of  the  convention,  the  heads  of  states  and 
wherever  else  may  seem  most  desirable. 

I  move  the  adoption  of  the  resolution. 

The  motion  prevailed. 

Mb.  Hamiltok,  of  Pennsylvania — Mr.  President,  I  move  that  we  do  now  a45oum,  sine  die. 

Thb  Pbbsidbnt — Gentlemen,  before  putting  that  motion  you  will  permit  me  to  offer  yon  my 
congratulations  upon  the  successful  prosecution  and  termination  of  your  ^labors.  Ton  have  met 
under  circumstances  of  great  responsibility,  and  I  must  say,  of  somewhat  great  public  excitement; 
you  have  discharged  your  duties,  I  think,  faithfully  and  well. 

To  the  Governor  of  the  State  of  Illinob,  we  are  under  great  obligations  for  the  hearty  leal 
with  which  he  cooperated  with  the  first  inception  of  this  movement,  which  he  has  carried  out  with  so 
much  earnestness  and  good  will,  and  we  cannot  also  but  feel  greatly  obliged  to  bim  that  he  has  by 
his  presence  added  so  much  to  the  dignity  of  this  convention,  through  being  daily  with  us  and 
giving  to  us  bis  countenance  and  approbation. 

For  myself,  gentlemen,  I  feel  very  highly  honored  at  being  elected  to  preside  over  a  body  re- 
presenting so  much  wealth  and  integrity  of  character  as  is  combined  in  this  convention,  wherein  so 
much  wisdom  and  so  much  executive  ability  are  required  at  the  hands  of  its  presiding  officer. 

But,  so  far  as  regards  myself,  personally,  the  best  thing  that  I  can  do  is  to  tell  a  story,  as  was 
occasionally  the  habit  of  the  lamented  Lincoln. 

Some  four  years  ago,  before  that  best  of  men  was  foully  murdered,  I,  as  an  old  acquaintance 
and  a  great  admirer,  called  to  see  him.  I  did  not,  gentlemen,  wish  to  ask  him  for  any  office,  bat 
merely  looked  in  on  him,  socially.  I  congratulated  him  on  the  success  with  which  he  had  managed 
the  affkirs  of  the  government,  when  he,  with  all  the  simplicity  and  artlessness  of  a  child,  replied, 
«Mr.  Allen,  I  have  done  Just  as  well  as  I  knew  how." 

Gentlemen,  I  have  done  Just  as  well  as  I  know  how,  while  presiding.  I  feel  truly  gratified  at 
the  confidence  you  have  placed  in  me  and  at  the  hearty  vote  of  thanks  you  have  accorded  me. 
Wishing  each  and  all  the  utmost  measure  of  prosperity  (great  applause),  I  bid  you  farewell. 

The  convention  now  stands  adjourned,  9ine  dit. 
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THE   DAIRY: 

ITS   PRODUCTS,  METHODS    AND   PROFITS. 


An  Add>e$9  Delioered  at  the  Witconsin  State  Fair,  Madi$on,  September  30,  1868. 


BY  X.  A.  WILLARD,  M.  A.,  OP  NEW  YORK. 


Membcri  of  the  Wieconein  State  Agricultural  Society,  Ladiee  and  Oentlemen : ' 

It  is  very  gratifying:  for  me  to  be  present  at  this  great  exhibition  of  Western  indnstry^  and  to 
have  the  opportunity  of  addressing  a  Western  audience. 

Your  Secretary,  Dr.  Hoyt,  when  inviting  me  to  speak  on  this  occasion,  made  special  request  for 
a  practical  address  upon  the  dairy. 

A  practical  talk  upon  any  branch  of  agriculture  hardly  admits  of  any  attempt  at  oratorical  dis- 
play. Good  taste  would  seem  to  dictate  that  questions  upon  practical  farming  should  be  treated  in 
a  plain  common  sense  way.  I  do  not  wish  to  convey  the  impre^tsion  that  there  is  no  poetry,  no  ro- 
mance, no  beauty  or  pleasure  in  farm  life ;  for  I  hold  that  quite  as  much  of  all  this  may  be  found 
in  the  farmer's  calling  as  in  other  walks  of  life  ;  but  when  we  come  down  to  business  and  money- 
making,  I  am  told  the  people  of  the  Northwest  prefer  to  look  at  things  from  that  stand  point. 

I  do  not  know  what  may  be  expected  of  me  upon  this  occasion,  bat  I  have  assumed  that  earnest 
practical  men  are  better  satisfied  with  that  which  is  useful  and  applicable  to  their  business,  al- 
though stated  in  plain  language,  than  with  speculative  theories,  elaborated  into  rounded  periods 
and  eloquent  diction. 

If  I  have  made  a  false  assumption  I  cannot  expect  to  hold  your  attention,  since  I  have  counted 
•ntirely  upon  your  interest  in  the  questions  to  be  discussed. 

There  are  large  tracts  of  land  in  Wisconsin  adapted  to  the  dairy,  and  it  is  a  matter  which  con- 
cerns the  prosperity  of  the  State,  whether  this  branch  of  farming  promises  to  be  remunerative  and 
enduring.  The  true  dairy  lands  of  America  are  somewhat  limited  in  extent,  and  it  is  believed  by 
many  that  the  time  is  rapidly  approaching,  when  the  demand  for  dairy  products  will  be  largely  in 
excess  of  production.  Last  year  (1867),  though  the  make  both  in  Europe  and  America  was  the 
largest  ever  known,  it  was  not  beyond  a  healthy  consumptive  demand,  while  the  product  both  of  but- 
ter and  cheese  this  year— on  account  of  the  severe  drouth  in  Great  Britain,  it  is  thought,  will  be 
much  less  than  what  \n  really  needed. 

The  history  of  Enstern  farming  goes  to  show  that  no  character  of  farm  lands  has  increased  in 
yalue  in  the  ratio  of  that  in  the  dairy  districts.  I  am  not  prepared  to  say  whether  this  rule  holds 
good  at  the  West,  but  the  time  will  come,  I  apprehend,  when  the  dairy  lands  of  Wisconsin — loca- 
tion and  other  things  being  equal — will  command  the  most  money. 

In  making  this  comparison,  farming  lands,  in  the  ordinary  acceptation  of  the  term,  are  meant. 

Lands  covered  with  hop  plantations,  with  vineyards  and  orchards,  or  in  the  vicinity  of  cities, 
when  market  gardening  is  in  successful  operation,  owe  much  of  their  value  to  their  improvements, 
and  cannot,  therefore  be  counted  in  the  comparison.    . 

It  is  alleged  that  the  true  gracing  dairy  lands  are  more  valuable  than  g^^  {^ff^^^  j^^caass : 
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lit.  They  ar«  of  more  limited  extent.  2d.  The  grasaes  h^re  fewer  enemiei  to  contend  with,  And 
I^Td  the  moBt  reliable  results  for  any  series  of  jears.  3d.  That  dairy  farms  can  be  carried  on  mt 
less  expense ;  that  they  are  constantly  increasini;  in  fertility ;  that  the  products  of  the  dairy  are 
earlier  and  more  readily  tamed  into  cash ;  that  the  product  of  the  farm  is  concentrated  into  a  small 
compass,  and  hence  the  cost  of  transportation  is  reduced  to  the  minimum ;  and,  lastly,  that  an  in- 
creased and  permanent  foreigpi  demand  renders  prices  stable,  so  that  the  dairy  farmer  can  nearly 
always  count  upon  the  income  from  his  farm. 

The  Herkimer  county.  If.  T.,  farmers  claim  that  there  has  not  been  a  failure  in  the  grass  crop 
of  the  county  for  thirty  years — that  is,  that  during  that  time,  there  has  been  no  necessity  for  turn- 
ing off  the  herds  for  want  of  pasturage,  nor  the  importation  of  hay  or  fodder  for  their  winter  keep. 

For  the  last  twenty  years  I  have  had  personal  observation  of  the  cheese  crop  of  the  county,  and 
^k  no  year  has  it  failed,  though  of  course  some  seasons  have  been  marked  as  giving  below  the  aver- 
age yield,  but  none  so  markedly  poor  as  to  be  called  a  failure. 

I  have  referred  to  the  claim  that  the  labor  expense  on  a  dairy  farm  is  less  than  that  for  grain. 
I  have  known  of  many  instances  when  one  man  and  one  woman  have  done  all  the  work  on  a  farm 
carrying  30  cows,  except  the  employment  of  an  additional  hand  for  a  couple  of  months  in  haying 
and  harvesting. 

The  more  usual  course  among  those  who  rent  farms  carrying  from  30  to  40  cows,  is  to  hire  a 
Bian  for  six  or  eight  months,  perhaps  a  girl  for  the  same  time  in  the  house,  if  the  wife  is  not  strong, 
and  cheese  making  is  to  be  conducted  on  the  farm.  I  cannot  say  that  this  is  always  the  best  course, 
or  that  more  profits  might  not  be  secured  by  a  judicious  outlay  of  more  manual  labor.  I  only  men- 
tion the  fact  to  show  that  an  hundred  acres  in  pasture  and  fifty  acres  in  meadow  are  managed  with 
less  labor  than  if  the  same  were  devoted  to  other  crops  than  grass. 

The  average  annual  receipts  on  good  dairy  farms  at  the  East,  at  present  prices  of  dairy  pro- 
ducts, are  from  twenty  to  twenty-five  dollars  per  acre. 

Before  proceeding  to  give  in  detail,  some  of  the  methods  found  to  be  successful  in  dairy  prac- 
tice, it  may  be  well  to  review  in  brief  the  present  condition  of  the  cheese  interest  in  this  country 
and  Europe.  From  the  figures  which  I  shall  present,  the  farmers  of  Wisconsin  will,  I  trust,  be 
able  to  see  more  clearly  what  inducements  are  offered,  in  turning  their  attention  to  this  branch  of 
farming. 

It  is  only  quite  recently  that  the  dairy  has  become  an  important  branch  of  national  industry. 
During  the  past  eight  years  it  has  been  rapidly  spreading  over  new  fields.  It  is  engaging  the  atten- 
tion of  farmers  in  the  Eastern,  Western,  Northwestern  and  Middle  States,  wherever  lands  are 
adapted  to  grasing,  and  there  are  springs  and  streams  of  living  water. 

The  history  of  American  dairying  has  never  been  written.  Perhaps  a  glance  at  its  rise  and  pro- 
gress as  a  speciality,  will  not  be  out  of  place. 

Herkimer,  New  York,  is  the  oldest  dairy  district  in  America.  I  knew  the  man  in  his  old  age 
who  first  began  cheese  dairying  in  Herkimer.  He  came  into  the  country  on  foot  from  New  England 
more  than  seventy  years  ago.  He  was  rich  in  health  and  streng^th.  He  had  eight  silver  s^iillings  in 
his  pocket,  an  axe  upon  his  shoulder,  and  two  stout  arms  to  swing  it. 

Nearly  the  whole  country  was  then  a  dense  forest.  Brant  and  his  Mohawks  had  been  gone  sev- 
eral years,  but  traces  of  their  pillage  and  murders  were  fresh  among  the  early  settlers  in  the  valley 
and  along  the  river. 

The  old  Dutch  heroine,  Mrs.  Shell,  was  then  living  in  the  country.  She  was  a  noted  character 
during  the  Revolution.  She  is  represented  as  having  been  very  comely,  with  a  magnificent  figure, 
and  proportion  like  that  depicted  in  Grecian  statues.  She  had  soft  brown  eyes,  and  was  withal  as 
tender-hearted  as  she  was  courageous.  Her  husband  being  at  the  wars«  she  took  her  infant  to  the 
field,  and  helped  her  eldest  son,  a  lad,  to  hoe  the  com,  with  a  musket  strapped  to  her  shoulders. 

The  savages,  in  more  than  one  encounter,  had  leamed  to  fear  and  respect  Mrs.  Shell.  Her  aim 
was  steady  and  her  bullets  death. 

When  the  Indians  besieged  her  log  house,  she  fought  side  by  side  with  her  husband,  aUday  and 
all  night,  battering  the  guns  with  an  axe  as  they  thrust  them  through  the  logs,  and  firing  at  the  as- 
•ailants,  until  help  came  from  the  Fort.  The  house  stood  on  the  great  black  slate  hills,  rising  near 
the  Mohawk,  to  the  north,  overlooking  a  long  line  of  charming  scenery.  Beyond  was  a  valley,  and 
a  still  higher  elevation.  Here  the  sturdy  young  New  Englander  picked  his  land.  His  strong  arms 
felled  (he  timber  over  many  acres.  He  built  his  log  house  and  established  his  herd  upon  the  soil. 
Then  he  took  to  wife  a  Cheshire  girl,  who  made  the  first  cheese  dairy  in  the  State.  This  roan's 
name  was  Arnold.  He  accumulated  large  wealth,  and  was  of  the  strictest  integrity,  and  went  to 
bis  rest  honored  and  respected. 

From  such  beginnings  sprang  the  mighty  giant,  that  is  nofw  staUdBg  orer  ilie  oontinent,  dot- 
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tini:  the  land  with  ooimtlegs  herds.    Perhaps  the  strength  of  this  interest  can  best  be  g^ven  in  fig- 


American  dairying  now  represents  a  capital  of  more  than  $700|000,000.  The  cheese  product 
IsMt  year,  (1867,)  sold  for  $25,000,000,  and  Uie  butter  product  of  New  York  alone,  was  nearlj  85,- 
000,000  of  pounds,  and  the  quantity  of  cheese  made  72,000,000  of  pounds.  The  ralue  of  these 
products,  at  a  very  moderate  estimate,  was  then  50,000,000  of  dollars. 

The  wheat  crop  of  New  York  in  1864,  was  6,000,000  of  bushels ;  oats,  19,000,000 ;  rye,  2,000,- 
OOO ;  and  com,  17,000,000.  The  product  of  New  York  dairies  therefore  sold  for  more  than  the 
•atire  grain  crop  of  the  State. 

The  wool  clip  of  the  State  that  year  was  not  quite  16,000,000  pounds,  which  at  a  dollar  per 
pound  would  amount  to  no  more  than  one-fourth  that  from  the  dairy.  There  has  been  a  large  in- 
crease of  dairy  farming  in  New  York  since  1864. 

Looking  carefully  over  the  census,  I  fail  to  find  any  other  agricultural  interest  in  the  state  that 
can  begin  to  measure  arms  with  the  dairy,  for  if  lire  add  the  yalne  of  pork  made  from  whey,  the 
CAlves  raised  and  and  the  beef  and  milk  sold,  we  can  hardly  get  the  annual  product  from  the  dairy 
farms  of  New  York  below  an  hundred  millions  of  dollars.  Am  I  wrong  then  in  supposing  the 
dairy  farmers  of  New  York  to  be  the  most  powerful  body  of  agriculturists,  devoted  to  a  special^, 
in  that  SUte. 

It  is  remarkable  how  rapidly  this  interest  ha«  been  dereloped.  In  1840,  the  Talue  of  the  dairy 
products  of  New  York,  butter,  cheese  and  milk,  was  estimated  by  the  U.  S.  census  at  only  $10,406,- 
OOO,  and  in  all  the  States  at  about  $34,000,000.  In  1850,  the  product  of  butter  in  the  United  States 
«nd  Territories  was  313,345,306  pounds,  and  the  cheese  105,535,893  pounds.  In  1860  the  butter 
product  had  reached  469,681,372  pounds,  and  the  cheese  103,663,927  pounds.  The  yalue  of  their 
products  that  year  could  not  have  been  less  than  200,000,000  of  dollars.  The  total  industrial 
product  arising  from  agriculture  within  the  United  States,  in  1860,  was  estimated  at  about  eighteen 
hundred  millions  of  dollars. 

The  products  of  the  dairy,  then,  were  one-ninth  of  the  total  agricultural  products  of  the  whola 
country. 

The  cotton  crop  of  1859  was  4,850,000  bales,  worth  $242,500,000— not  Tery  much  more,  it  will 
be  seen,  than  the  value  of  the  products  from  the  dairy. 

It  requires  nearly  all  our  agricultural  labor  in  the  Northern  States  to  feed  our  mouths.  In 
1865  we  exported  only  8,000,060  bushels  of  com  out  of  nearly  800,000,000  bushels  raised,  and  the 
fame  proportion  of  wheat  and  all  our  other  agricultural  products.  We  cultivate  now  about  31,- 
060,000  acres  of  com  and  11,000,000  acres  of  wheat. 

The  transport  of  wheat  and  com  from  the  Northwest  to  the  sea-board,  and  the  freight  across 
the  Atlantic,  renders  it  difficult  to  compete  with  European  grain-growers  in  their  own  markets. 

Hence  turning  the  com  into  butter,  cheese,  beef  and  bacon,  or  any  system  of  agriculture  by 
irhich  you  can  condense  a  bulk  product,  and  reduce  freight,  must  be  advantageous  to  the  Western 
farmer.  But  the  great  West,  so  rich  in  soil  and  in  almost  every  agricultural  product,  is  as  yet  un- 
able to  supply  itself  with  the  products  of  the  dairy. 

If  you  can  afford  to  purchase  cheese  from  New  York  dairy  farms  which  are  selling  from  one 
bundred  to  two  hundred  dollars  per  acre,  paying  for  the  transport  of  the  article  West,  it  would 
•eem  at  least  that  you  have  plenty  of  money,  (which  of  course  we  are  willing  to  take)  though,  to 
tell  the  trath  we  think  it  rather  extravagant  on  your  part. 

From  the  best  information  we  can  get,  the  cheese  product  of  1867,  from  the  whole  dairy  dis- 
trict of  the  United  States,  amounted  to  200,000,000  of  pounds.  Nearly  half  of  this  product  was 
made  in  the  State  of  New  York. 

Between  1840  and  1850  American  cheese  began  to  be  shipped  abroad,  the  first  shipment  having 
been  inaugurated  by  Herkimer  county  dealers. 

In  1848-^9  the  exports  of  American  cheese  to  Great  Britain,  were  a  little  over  15,000,000  of 
pounds.  Much  of  the  cheese  manufactured  that  year  was  poor  in  quality  and  British  shipperf 
claimed  to  have  sustained  heavy  losses.  There  was  a  more  moderate  demand  the  following  year, 
and  prices  fell  off  a  penny  a  pound,  varying  for  fair  to  strictly  prime  from  6  cts.  to  6}  per 
pound. 

The  exports  of  1849-50  were  12,000,000  pounds,  and  continued  to  vary  without  important  in- 
crease for  several  years. 

In  1860  the  exports  had  reached  23,000,000  pounds,  and  were  increased  the  following  year  to 
40,000,000  pounds.  About  this  time  the  associated  dairy  system  began  to  attract  attention.  Sev« 
•ral  factories  were  in  operation  in  Oneida  County,  N.  Y. ,  and  were  turning  out  a  superior  article 
of  cheese.  The  system  had  first  been  inaugurated  by  Jesse  Williams,  a  farmer  living  near  Rome, 
in  that  county,  and  was  suggested  from  mere  accidental  circumstances.  Mr.  Williams  was  an  ex- 
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perienced  and  skillful  cheese-maker,  and  at  a  time  when  the  bulk  of  American  cheese  was  poor. — 
His  dairy,  therefore,  eigoyed  a  high  reputation  and  was  eagerly  sought  for  by  dealers.  In  the  springy 
of  1S51,  one  of  his  sons  having  married,  entered  upon  farming  on  his  own  account,  and  the  father 
contracted  the  cheese  made  upon  both  farms  at  seven  cents  i  pound,  a  figure  considerably  higher 
than  was  being  offered  for  other  dairies  in  that  vicinity.  When  the.  contract  was  made  known  to 
the  son,  he  expressed  great  doubt  as  to  whether  he  should  be  able  to  manufacture  the  character  of 
chee?e  that  would  be  accepted  under  the  contract.  He  had  never  taken  charge  of  the  manufacture 
of  cheese  while  at  home,  and  never  having  given  the  subject  that  close  attention  which  it  necessa- 
rily required,  he  felt  that  his  success  in  coming  up  to  the  required  standard  would  be  a  mere  mat- 
ter of  chance.  His  father,  therefore,  proposed  coming  daiTy  upon  the  farm  and  giving  the  cheese- 
making  a  portion  of  his  immediate  supervision.  But  this  would  be  very  inconvenient,  and  while 
devising  means  to  meet  the  difficulties  and  secure  the  benefit  of  the  contract,  which  was  more  than 
ordinarily  good,  the  idea  was  suggested  that  the  son  should  deliver  the  milk  from  his  herd  daily  at 
the  father's  milk  house.  From  this  thought  sprang  the  idea  of  uniting  the  milk  from  several 
dairies,  and  manufacturing  it  at  one  place.  Buildings  were  erected  and  fitted  up  with  apparatus, 
which,  proving  a  success,  thus  gave  birth  to  the  associated  system  of  dairying,  now  widely  extended 
throughout  the  Northern  States. 

This  system,  during  the  last  eight  years,  has  been  carried  into  the  New  England  states  and  into 
the  Canadas.  It  is  largely  adopted  in  Ohio,  and  has  obtained  a  foothold  in  Wisconsin,  Illinois, 
Iowa,  Kansas,  and  other  states.  It  is  known  abroad  as  the  "  American  system  of  dairying,"  and 
its  peculiarities  are  so  well  adapted  to  the  g^enius  of  our  people,  as  to  give  it  a  distinctive  character 
of  nationality. 

At  the  commencement  of  1860,  there  were  but  seventeen  factories  in  the  state  of  New  York.— - 
They  were  increased  during  the  next  six  years  to  500,  and  it  has  been  estimated  that  there  are  now 
about  800  in  the  state.  In  Wisconsin  there  are  less  than  a  dozen  factories,  and  the  whole  gross 
product  of  your  dairies,  if  in  New  York  city  at  once,  would  scarcely  supply  the  shippers  with  one 
week's  shipment. 

Last  year  I,  with  many  other  New  York  dairymen,  feared  that  the  cheese  interest  was  being 
overdone.  Prices  were  quite  unsatisfactory.  The  cost  of  cows  ranged  from  $70  to  $100,  Labor 
was  high  and  we  had  to  pay  for  Wisconsin  fiour  from  $15  to  $17  per  barrel.  We  had  been  accus- 
tomed to  exchange  at  our  doors  40  pounds  of  cheese  for  a  barrel  of  your  flour. 

.  The  speculators  made  a  hue  and  cry  that  the  country  was  full  of  cheese,  that  the  whole  West 
had  sprung  into  the  dairy  business,  and  that  you  were  prepared  to  ship  immense  quantities  to  the 
seaboard,  flooding  all  the  markets  of  the  world,  and  so  our  dairymen  yielded  to  low  prices,  and 
England  was  in  ecstacies.  When  the  year's  operations  were  summed  up,  we  found  there  had  been 
no  over  production  and  instead  of  Western  cheese  coming  East,  considerable  quantities  of  New 
York  cheese  had  been  shipped  West. 

THE  EXPORTS. 

We  have  given  the  exports  of  cheese  in  1861  at  40,000,000  pounds ;  in  1862  the  exports  were, 
in  round  number*,  cheese  39,000,090  of  pounds,  and  butter  29,000,000;  in  1863,  cheese  41,000,000, 
and  butter  23,000,000 ;  in  1864  cheese  46,000,000,  and  butter  14,000,000 ;  in  1865,  cheese  46,000,000, 
and  butter  22,000,000 ;  in  1866,  cheese  45,000,000,  and  butter  6,000,000.  For  the  past  year,  1867, 
the  exports  of  cheese  were  about  55,000,000  of  pounds, 

ENGLISH   PRODUCTION  AND  IMPORTS  FROM  HOLLAND. 

According  to  the  estimate  of  the  English  shipper,  Mr.  Webb,  the  product  of  cheese  made  in 
Great  Britain  the  past  year,  1867,  has  been  179,000,000  of  pounds.  We  have  no  estimate  of  the 
quantity  of  cheese  made  in  Holland. 

In  1866  I  was  in  Europe,  and  obtained  for  the  American  Dairymen's  Association  the  quantity 
of  Dutch  cheese  sent  to  England  that  year ;  it  was  80,000,000  of  pounds.  An  approximate  estimate 
of  the  annual  consumption  of  cheese  in  Great  Britain  may  be  gathered  from  the  following 
figures : 

English  home  make ^ 179,000,00# 

Import  from  HoUand 80,000,009 

From  the  U.  S 50,000,060 

Making  the  total  English  consumption 809.000,000 

"^  Dounds  per  year.  Digitized  by  vjOOQIC 
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CHEESE  CONSUMPTION,  AC, 

I  hare  said  that  fears  had  been  entertained  that  we  had  reached  the  limit  of  over-production. 
Time  mnst,  of  coarse,  decide  this  question,  but  in  the  meanwhile  a  knowledge  of  the  ordinary 
consumption  of  cheese  in  the  United  States  and  Oreat  Britain,  maj  be  a  help  on  which  to  base  fa- 
tore  operations. 

From  careful  estimates  it  appears  that  the  consumption  of  cheese  in  the  United  States  and  Can- 
ada is  annually  about  160,000,000  of  pounds.  This  makes  469,000,000  of  pounds,  as  the  consump- 
tion demand  in  Great  Britain  and  America. 

Ag^ainst  this  we  have  the  prodact  of  cheese  made  in  Great  Britain 17^,000,000 

Product  of  the  United  States 200,000,000 

Prodact  of  Canada. ., 16,000,000 

Total 394,000,000 

Quantity  lacking  to  supply  two  nations  beyond  the  home  make,  75,000,000  of  pounds. 

Mr.  Webb  informs  us  that  France  has  become  a  competitor  with  England  for  Dutch  cheese, 
and  that  hereafter  the  imports  into  Great  Britain  from  this  source  must  decrease.  On  tha 
other  hand  Sweden  is  entering  the  field  as  a  dairy  district,  and  will  compete  hereafter  with  the 
United  States  in  the  English  markets. 

Already  the  Swedes  are  turning  their  attention  to  the  factory  system,  and  during  the  past  sea- 
son occasional  samples  have  oat-sold,  it  is  said,  the  finest  grades  of  American  in  the  English 
market. 

Some  of  the  leading  men  at  the  South  are  proposing  to  try  the  dairy  in  various  locations.  A 
cheese  factory  is  already  in  operation  in  Kentucky,  Missouri,  North  Carolina,  Virginia  and  Tennes- 
see i  but  many  question  whether  the  dairy  can  be  successfully  carried  into  warm  climates. 

In  regard  to  the  quantity  needed  abroad,  Mr.  Downes,  Secretary  of  the  London  Board  of  Trade, 
writes  me  in  a  recent  letter,  that  Americans  should  bear  in  mind  this  fact — the  population  of  Great 
Britain  doubles  every  forty  years,  and  that  tha  conf  amptive  demand  for  cheese  is  in  proportion  to 
the  increase  of  population.  On  the  assumption  that  Great  Britain  doubles  her  population  in  forty 
years,  the  ratio  of  her  increased  cheese  consumption  would  be  10,000,000  of  pounds  annually. — 
Then,  if  the  United  States  doubles  its  population  in  twenty  years,  the  ratio  of  increased  consump- 
tion would  be  8,000,000  of  pounds  per  year,  making  18,000,000  of  pounds  as  the  annual  increase  of 
consumption  for  the  two  nations. 

It  may  well  be  doubted  whether  the  production  of  cheese  will  keep  pace  with  this  demand, 
since  the  increased  demand  for  and  consumption  of  butt-er  goes  on  in  the  same  rapid  proportion. — 
I  think  it  may  be  safely  estimated,  therefore,  that  this  branch  of  farming  promises  to  be  enduring 
snd  remunerative,  if  the  people  continue  their  efforts  to  improve  the  quality  of  both  butter  and 
cheese. 

NUTRITIOUS  QUALITIES  OF  BUTTER  AND  CHEESE. 

There  is  another  question  in  regard  to  the  products  of  the  dairy,  upon  which  people  generally 
have  very  loose  notions.  The  common  impression  among  consumers  is,  that  butter  is  more  nutri- 
tive than  cheese — that  cheese  is  an  article  of  mere  luxury,  and  therefore  cannot  be  classed  among 
the  economical  articles  of  food.  This  is  a  great  mistake,  which  the  English  laborer  obliged  to 
economise  in  his  food,  has  long  since  discovered.  The  English  laborer  often  lives  months  without 
any  other  animal  food  than  cheese.  Ue  will  endure  the  most  exhaustive  labor  on  bread,  cheese 
and  ale. 

Americans  generally  have  very  little  conception  of  the  vast  consumption  of  cheese  in  Great 
Britain  by  all  classes,  the  rich  as  well  as  the  poor.  And  this  assumption  is  founded  upon  correct 
principles  of  health,  nutrition  and  economy.  Recent  writers  affirm  that  nitrogenized  foods  are  alone 
capable  of  conversion  into  blood  and  of  forming  organized  tissues — that,  in  fact,  they  are  the 
foods  properly  so  called.  The  non-nitrogenized  foods,  of  which  butter  or  fat  are  one,  are  pro- 
nounced incapable  of  transformation  into  blood,  and  are,  therefore,  unfitted  for  forming  original 
or  living  tissues.  They  are,  nevertheless,  essential  to  health,  and  Liebig  asserts  that  their  function 
is  to  support  the  process  of  respiration,  (by  yielding  carbon  and  hydrogen,  the  oxygenation  of 
which  is  attended  with  the  development  of  heat),  and  some  of  them,  he  states »  contributed  to  the 
formation  of  fat.  These  non-nitrogenised  foods  he  calls  elements  of  respiration.  They  consist  of 
fat,  starch,  g^m,  cane-sugar,  grape-sugar,  sagar  of  milk,  peptine,  bassorine,  wine,  beer  and  spiritr 


428  MISSOXTBI  AGRICULTURE. 

The  nitrogenised  foods,  or  plastic  elements  of  nutrition,  fure  vegetable  fibrin,  albnmen,  casein,  ani- 
mal flesh  and  blood.  It  has  been  foand  by  experiment  in  animals,  that  gam,  sugar,  starch  or  but- 
ter,  cannot  alone  preserve  the  health  or  life  of  animals.  Magendie  found  that  dogs  fed  exclusivelj- 
on  sugar  and  water  died  in  from  thirty-one  to  thirty-four  days,  and  similar  results  were  obtained 
irith  batter  and  gum.    Tiedemann  and  Qmelin  have  confirmed  Magendie's  statement. 

In  the  report  of  the  Gelatine  Commission  of  the  French  Academy  of  Sciences,  it  is  stated  that 
a  dog  fed  on  French  batter  only,  continued  to  eat  it  irregularly  sixty-eight  days.  He  died  subse- 
qnently  of  inanition,  though  in  a  remarkable  state  of  enibonpoint.  Daring  the  whole  experiment  ho 
exhaled  a  strong  odor  of  butyric  acid,  his  hair  felt  greasy,  and  his  skin  felt  unctuous  and  was  cov- 
ered with  a  fatty  layer.  At  the  autopsy  all  the  tissues  and  organs  were  found  infiltrated  with  fat. 
The  liver  was  in  a  state  called  in  pathological  anatomy,  fatty.  By  analysis,  a  very  large  quantity 
of  stearin  (margarine)  but  little  or  no  olein,  was  found  in  it.  Into  this  organ  therefore  there  had 
been  a  kind  of  infiltration  of  fat.  Non-nitrogenized  foods  support  the  process  of  respiration  bj 
yielding  carbon,  and  in  some  cases  hydrogen  to  be  burnt  in  the  lungs,  and  thereby  to  keep  up  tho 
animal  temperature.  This  is  the  reason  why  fatty  foods  are  relished,  and  are  even  necessary  in 
cold  climates,  and  also  why  they  are  repulsive  to  persons  living  in  the  torrid  sone,  when  heat  is  sup- 
plied to  excess  by  climate. 

It  will  be  seen  therefore  that  casein  (the  leading  constituent  in  cheese)  is  the  chief  nitrogenisod 
constituent  in  milk.  It  is  highly  nutritious,  and  it  is  from  this  source  that  the  development  of  tho 
tissues  is  effected  in  young  animals  which  feed  upon  it.  **The  young  animal,"  says  Liebig,  "re- 
ceived in  the  form  of  casein  (which  is  distinguished  from  fibrin  and  albumen  by  its  great  solubility, 
and  by  not  coagulating  when  heated)  the  chief  constituents  of  the  mother's  blood.  To  convert 
casein  into  blood  no  foreign  substance  is  required,  and  in  the  converting  of  the  mother's  blood  into 
casein,  no  elements  of  the  constituents  of  the  blood  have  been  separated.  When  chemically  ex- 
amined, casein  is  found  to  contain  a  much  larger  proportion  of  the  earth  of  bones  than  blood,  and 
that  in  a  very  soluble  form,  capable  of  reaching  every  part  of  the  body. 

Thus  even  in  the  earliest  period  of  its  life  the  development  of  the  org^ans  in  which  vitality  re- 
side, is  in  the  carnivorous  animals,  dependent  upon  the  sapply  of  a  substance  identified  in  org^anie 
composition  with  the  chief  constituents  of  its  blood." 

These  facts  have  been  alluded  to  because  there  is  a  misapprehension  generally  in  the  minds  of 
the  people  in  regard  to  the  nutritive  properties  of  cheese.  It  is  considered  to  a  great  extent  as  a 
mere  luxury,  when  the  facts  show  that  there  is  no  article  of  food  in  common  use  that  is  so  nutri- 
tions. 

Professor  Johnson  states  that  a  pound  of  cheese  is  more  nutritive  than  two  pounds  of  beef,  and 
as  it  contains  no  bones  and  scarcely  any  waste,  and  is  readily  substituted  for  meat,  always  ready 
for  the  table,  requiring  no  cooking,  easily  transported,  and  preserved  for  long  periods,  a  luxury  as 
well  as  a  healthful  and  useful  article  of  food,  it  deserves  to  enter  very  largely  into  the  consumption 
of  a  people. 

When  the  Americans  beg^n  rightly  to  understand  that  a  pound  of  fine  cheese  instead  of  being  a 
mere  luxury,  is  at  the  same  time  twice  as  nntritioas  as  an  equal  weight  of  steak  for  which  we  at  tiie 
East  are  paying  from  18c  to  26c  per  pound,  they  will  understand  as  the  English  do,  that  its  nse  if 
economical,  and  demand  the  utmost  production  that  the  country  can  give. 

DAIRYING  AS  A  SPECIALTY. 

But  suppose  we  have  resolved  to  enter  upon  this  branch  of  farming,  will  it  be  best  to  make  it 
the  sole  business  of  the  farm  to  the  exclusion  of  other  branches  ?  This  question  has  been  folly 
discussed  and  pretty  effectually  tested  in  practice,  through  the  old  dairy  districts  of  New  York. 

A  few  years  ago,  the  dairymen  of  Herkimer  insisted  that  the  dairy  alone  was  more  remunera- 
tive than  other  kinds  of  farming,  and  hence  it  was  not  worth  while  to  devote  attention  to  other 
branches.  The  area  of  pastures  and  meadows  was  spread  to  their  utmost  limit.  They  were  plowed 
only  when  necessity  compelled,  and  then  speedily  returned  to  grass.  Even  the  breeding  and  rais- 
hig  of  stock  were  neglected,  and  the  herds  largely  made  up  by  importing  cattle  from  non-dairying 
districts.  So  strongly  did  this  single  specialty  system  impress  the  mind,  that  butter  nsanufactore 
was  abandoned,  so  far  as  it  could  be,  and  every  effort  made  to  work  up  all  the  cream  into  the 
cheese.  The  best  manufacturers  in  the  country,  the  English  shippers,  and  the  great  .army  of  cheese 
dealers,  insisted  that  fine  cheese  demanded  the  largest  amount  of  cream,  and  that  the  richer  the 
milk  the  betU>r  the  cheese.  I  was  the  first  to  assail  this  principle  and  show  it  to  be  fallacious.  I 
showed  from  actual  experiment — ^from  chemical  analysis — from  the  whey  vats  of  factories  covered 
with  cream  almost  thick  enough  to  bear  a  man,  that  fine  cheese  did  not  depend  altogether  upon  the 
amount  of  butter  in  its  composition.    So  prejudiced  are  people  who  have  been  Ions:  eneaged  in  a     • 
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ipecialty,  aiid  educated  ap  to  a  certain  notion,  that  I  doabt  whether  the  dairymen  of  New  York 
could  have  been  induced  to  entertain. the  least  respect  for  such  teaching,  had  not  the  said  procesi 
in  cheese-naaking,  which  I  had  some  years  before  introduced,  proved  correct  and  became  generally 
adopted,  saving  to  the  country  millions  of  dollars. 

Perhaps  a  word  of  explanation  should  be  given  in  regard  to  this  so-called  acid  process.    Up  to 
1854,  the  cheese  of  America  was  manufactured  by  processes  having  no  fixed  principles.    The  ther- 
mometer for  testing  the  heat  in  the  various  manipulations  was  only  in  occasional  use.    The  im- 
pression universally  prevailed  that  the  milk»  the  curds,  and  the  whey,  during  the  whole  process  of 
manipulation  and  manufacture,  should  be  kept  perfectly  sweet.    Any  perceptible  acidity  deveIope4 
by  accident  during  the  process  was  regarded  by  cheese  makers  as  a  calamity  entailing  losses.    As 
a  consequence  the  great  bulk  of  American  cheese  was  soft,  spongy,  extremely  liable  to  get  out  of 
flavor,  quick  of  decay,  and  of  no  character  in  the  English  market,  except  as  poor,  bad,  and  indif- 
ferent.    Inamense  losses  were  from  time  to  time  made  by  the  dealers  handling  it,  and  although 
some  prime  dairies  were  made  by  those  who  had  had  a  life-long  experience,  they  were  not  able  to- 
explain  the  principles  by  which  their  success  was  attained.    I  had  been  experimenting  in  milk,  with 
a  view  of  fixing  upon  some  different  stand-point  as  a  guide  in  cheese  making.    Instead  of  guessing 
at  temperature  by  introducing  the  hand  into  the  vat,  the  range  of  heat  securing  the  best  results  was 
marked  by  the  mercury.    From  this  point  the  changes  in  the  process  became  a  study,  and  the  fact 
seen  made  itself  apparent  that  cheese  making  was  purely  a  chemical  process ;  that  it  was  better  te 
develop  further  chemical  change  in  the  vats,  while  the  curda  could  be  under  immediate  obeervatirai 
and  control,  than  to  trust  the  necessary  changes  and  transformation,  to  be  perfected  after  thej 
were  put  to  press,  or  carried  to  the  cheese-room.    I  found  that  by  the  use  of  acid  (sharp,  sour 
whey)  in  the  milk,  or  by  allowing  the  curds  and  whey  to  stand  until  acidi^  was  developed  to  a 
certain  point,  the  watery  portions  of  the  milk  were  more  easily  expelled,  and  the  curds  assumed  a 
Bore  solid  texture,  while  flavor,  mellowness,  and  flakiness  could  be  more  easily  secured. 

It  took  much  writing  and  much  talking  to  introduce  this  system  among  American  cheese  manufae-^ 
tnrers,  and  perhaps  it  never  would  have  been  introduced,  had  not  the  cheese  made  by  a  few  experl- 
mentors,  trying  this  process,  been  sought  after  and  commanded  extraordinary  prices.  It  was  not 
until  the  factories  began  to  un49rstand  and  practice  this  principle,  that  American  cheese  took 
character  in  the  European  market ;  and  the  wonderful  development  of  the  dairy  interest,  has  bees 
due  not  wholly  to  the  factory  system,  but  to  the  fine  character  of  goods  which  they  manufacture. 
The  English  Cheddar  process  is  similar  in  principle.    I  shall  refer  to  it  further  on. 

But  to  return  to  the  question.  I  think  our  dairy  farmers  made  a  mist^e  in  their  exclusive  d^ 
votion  to  one  single  branch,  and  that  a  mixed  agriculture,  making  the  dairy  the  leading  brands 
would  have  g^ven  better  results.  The  English  dairymen  in  the  great  dairy  districts  in  the  west  of 
England  devote  but  little  land  to  meadows.  They  g^ow  wheat,  barley  and  other  grains.  They 
produce  wool,  mutton  and  beef.  The  herds  in  winter  are  fed  upon  chopped  straw,  with  the  additioa 
of  oil  cake,  bran  and  coarse  grains.  Large  profits  are  thus  realised  and  the  land  kept  in  a  hig^ 
state  of  fertility.  Some  of  the  Herkimer  county  farmers  are  beginning  to  adopt  this  system  with 
success.  Our  soil  is  tenacious  and  more  difficult  to  be  worked  than  yours,  but  it  yields  large  crops 
of  wheat,  barley,  oats  and  com.  Some  carry  a  few  acres  of  hops,  but  this  is  not  generally  to  be 
recommended,  as  hops  are  an  uncertain  crop,  variable  in  price  and  rob  the  farmer  of  the  manures* 
Fruit  culture  when  it  can  be  successfully  conducted  is  better.  One  of  my  neighbors  in  an  ac^oining 
town  has  5,000  pear  trees  just  coming  into  bearing  and  the  profits  from  this  source  must  soon  be 
large,  as  the  fruit  sells  readily  at  from  $5  to  $8  per  barrel. 

To  you,  in  Wisconsin,  where  grain  can  be  raised  with  more  facility  than  with  us,  the  system  of 
mixed  husbandry  in  connection  with  the  dairy,  it  would  seem,  must  result  in  the  most  profit.  The» 
if  you  abandon  the  use  of  the  < 'scrub  native  cow,"  and  adopt  the  English  system  of  selecting  ani- 
mals that  will  readily  fatten,  and  turn  them  as  they  do  into  beef  before  they  become  old  and  woni 
out;  your-^oarse  grains,  your  bran  and  ship  stuffs,  it  seems  to  me,  if  fed  up  and  converted  inle 
milk,  beef  and  bacon,  must  bring  more  money  than  to  ship  them  to  eastern  markets. 

BREEDING  STOCK  FOR  THE  DAIRY. 

A  g^eat  many  writers  urge  upon  dairymen  the  breeding  of  a  race  of  cattle  for  milk  alone,  Mr. 
fish,  of  Herkimer,  experimented  in  that  way.  He  improved  his  herd  so  that  it  averaged  a  yield  oi 
between  80t  and  909  pounds  of  eheese  per  cow,  but  the  constitution  of  the  snimals  became  so  ia»> 
paired  and  wi^akened,  that  it  did  not  prove  profitable.  Cows  that  will  yield  ftM  to  609  pounds  of 
•heese  and  th^n  can  be  easily  made  ready  for  the  butcher,  are  all  that  we  should  ask.  Milch  cows 
sre  liable  to  many  accidents ;  some  prove  inferior  for  the  dairy,  lost  a  portion  of  the  udder,  fall 
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in  milk  eaeily  or  run  farroir.  Such  animals,  if  of  a  breed  will  fatten  readily,  can  be  cheaply  tamed 
into  beef,  and  if  they  have  not  proved  profitable  for  the  dairy  are  made  to  pay  a  profit  for  the 
ahambles. 

ENGLISH  CHEESE-MAKING. 

I  went  out  to  Europe  in  1806,  for  the  American  Dairymen's  Association,  and  examined  the  dif- 
ferent methods  of  cheese-making  in  England. 

English  shippers  were  constantly  boasting  of  the  superiority  of  English  cheese,  and  could  not 
afford,  they  said,  to  pay  for  American  th^  same  price. 

No  practical  works  on  English  cheese  making  could  be  had,  and  none  has  been  written  that  if 
considered  of  any  value  by  English  dairymen.  It  has  happened  that  the  good  writers  are  not  cheese 
makers,  and  the  cheese  makers  are  not  good  writers.  Bcf^ides,  the  English  dairymen  are  opposed  to 
having  all  the  secrets  of  this  art  printed.  But  ag^in,  there  is  not  a  cheese  maker  living  that  can 
explain  on  paper  all  the  mysteries  of  his  art,  nor  is  there  one  that  can  always  handle  milk  do  as  to 
avoid  diflBculties  and  an  occasional  inferior  product. 

The  most  celebrated  chemists  are  unable  to  explain  correctly  the  nature  of  rennet — the  coag^a- 
lating  principle  used  in  cheese  manufacture.  The  cheese  maker  must  not  therefore  rely  wholly  on  a 
mere  set  of  rules,  he  must  understand  principles.  I  found  various  processes  in  operation  in  the 
various  shires  or  counties.  In  all  these,  excepting  the  Cheddar  procete,  I  was  greatly  disappointed* 
The  Cheshire,  the  WHtshlre,  the  Double  and  Single  Gloster  and  other  methods  are  defective  and  ex- 
tremely laborious.  The  implements  are  outlandish,  and  belong  to  a  past  age  of  the  world.  The 
dairy  people  in  the  different  districts,  are  tenacious  of  their  practice,  and  adhere  to  it  with  a  dogged 
pertinacity,  notwithstanding  the  Cheddar  dairymen,  under  their  improved  system,  are  beating  them 
in  the  markets  from  iOs  to  30s  sterling  the  hundred  weight.  Much  of  their  cheese  is  manufactured 
by  guess,  and  varies  in  character  according  to  the  skill  and  experience  of  the  dairymaid.  There  is 
scarcely  a  thing  in  any  of  these  processes  (the  Cheddar  excepted)  that  would  be  of  any  service  to 
us,  and  if  introduced  here,  would  be  a  positive  damage.  American  cheese  is  richer  and  better  made, 
and  is  acknowledged  by  the  best  judges  in  Great  Britain  to  surpass  in  every  respect  these  styles  as 
they  are  commonly  made.  The  Cheddar,  however,  is  a  very  high  character  of  English  cheese,  and 
commands  a  very  high  price.  Its  good  qualities  have  not  been  overrated.  Their  best  samples  have 
rarely  been  equalled  and  never  eurpaned  in  Ameican  dairies.  The  quantity  made  is  comparatively 
small.  It  takes  its  name  from  a  small  village  at  the  foot  of  the  Mendip  hills  in  Somerset  county, 
its  manufacture  there  having  been  commenced  more  than  a  hundred  years  ago. 

Various  improvements  have  been  made  in  the  process,  until  it  has  been  reduced  to  a  system, 
which  is  at  once  simple  and  philosophical.  It  may  be  said  to  beni  chemical  process,  requiring  skill 
and  judgment  in  the  management  of  acids,  until  the  curd  has  passed  through  its  different  stages, 
and  is  properly  developed  for  the  press.  Its  leading  principles  are  similar  to  those  now  practiced 
by  our  best  cheese  makers,  and  it  is  due  to  them  that  .American  cheese  has  been  able  to  obtain  such 
a  firm  foothold  in  the  English  market.  The  early  expulsion  of  the  whey  in  the  English  process, 
together  with  the  exposure,  of  the  curd  a  longer  time  to  the  atmosphere,  the  pressing,  grinding  and 
saltings  are  doubtless  improvements  upon  our  practice*.  I  need  not  go  into  detail  upon  these  points; 
they  have  been  fully  explained  in  my  recent  address  before  the  American  Dairymen's  Association, 
but  I  allude  to  them  here  that  proper  credit  may  be  given  to  Enfflish  Dairymen.  I  must  say  this 
also,  in  their  favor:  nothing  while  abroad  struck  me  with  more  force,  and  admiration,  than  the 
perfect  neatness  and  cleanliness  of  the  dairy.  The  milk  rooms  are  located  beyond  the  reach  of  bad 
odors  likely  to  taint  the  milk.  They  have  stone  floors,  the  jointiJ  nicely  cemented  together,  so  that 
no  slops  or  putrid  matter  can  find  an  entrance.  The  floors,  the  utensils  and  everything  connected 
with  the  estaUIisbment  are  as  bright,  clean  and  sweet  as  the  table  and  crockery  of  the  most  fasti- 
>  dious.  Many  of  the  farmers  will  not  allow  the  milkers  to  come  into  the  milk  room,  but  have  con^ 
dactors  by  which  the  milk  is  conveyed  to  the  tabs  from  the  outside. 

It  is  this  perfect  cleanliness  of  the  dairy  together  with  the  favorable  condition  of  the  climate 
and  a  more  uniform  temperature  of  caring  rooms,  that  enables  them  to  secure  that  mild  pure  flavor, 
which  is  characteristic  of  some  of  the  nice  grades  of  cheese. 

The  best  American  cheese,  has  more  butter  ia  its  comjtosi'ion,  and  is  better  manufactured  as  a 
whole  than  the  English. 

The  great  defect  in  much  of  oar  cheese  is  its  flavor.  We  have  a  hot  bad  climate  to  contend 
with ;  we  are  too  careless  in  milking  and  in  handling  the  n^ilk,  when  taints  can  be  absorbed.  We 
put  the  warm  milk  in  cans  Confining  it  with  a  close  fittinc  cover,  and  haul  it  a  long  distance  in  a 
blaebg  sun  to  the  factory  and  it  Is  often  in  a  putrid  condition  before  going  to  the  vats.     What 
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wonder,  then,  that  much  of  otir  cheese  rich  in  hatter  and  splendidly  manufactured  is  out  of  flavor 
»nd  vast  sums  in  consequence  are  lost. 

American  dairymen  have  heen  trying  for  years  to  discover  wherein  this  defect  of  flavor  can  he 
remedied.  A  great  deal  of  time  has  heen  spent  in  the  investigation  of  the  subject,  and  a  great 
InaDy  theories  suggested,  hut  it  has  all  amounted  to  nothing.  From  my  observations,  both  at  home 
and  abroad,  I  am  convinced  that  first  principles  have  been  overlooked ;  that  factories  have  been 
trying  to  make  a  finely  flavored  cheese  from  imperfect  milk,  a  condition  which  manufacturers  never 
have  been  and  never  will  be  able  to  accomplish.  A  reformation  must  be  had  in  securing  clean  and 
perfectly  pure  milk  together  with  better  curing  rooms  j  and  then  under  our  improved  system,  Amer- 
ican cheese  will  stand,  where  our  nice  grades  already  do,  as  the  richest  and  finest  that  the  world 
produces. 

I  went  up  to  see  the  Royal  Dairy  at  Windsor,  and  if  every  dairyman  in  America  could  go  fhere, 
lie  would  come  back  with  greatly  improved  views  in  regard  to  the  importance  of  cleanliness  in 
dairy  practice. 

PRINCE  Albert's  model  farm  and  the  royal  dairy. 

Thd  model  farm  and  dairy  is  but  a  short  drive  from  the  royal  palace,  and  is  exceedingly  inter- 
esting to  one  who  has  a  taste  for  farming.  The  cluster  of  farm  buildings,  including  that  for  the 
steam  engine,  stand  together  and  are  brick.  The  whole  yard  as  well  as  the  alleys  are  paved  with 
•tone.  Under  one  of  the  long  sheds  were  arranged  the  various  machines  for  preparing  the  ground 
for  the  crops,  and  in  another  building  the  machines  for  harvesting  crops.  The  stalls  for  horses  and 
cattle  are  arranged  quite  differently  from  ours  in  New  York.  The  buildings  are  rather  sheds  than 
bams,  being  one  story  and  divided  into  compartments,  each  having  an  open  arch-way  leading  into 
an  inplosure  of  the  yard.  One  or  two  horses  occupy  each  compartment,  where  they  have  liberty  to 
be  either  under  cover  or  in  the  liittle  division  of  the  yard  adjoining  the  stall  or  box,  which  is  fenced 
with  iron  railings.  The  cattle  stalls  are  arranged  in  the  same  way.  Each  stall  has  feeding  boxes 
and  a  tank  of  water  in  the  same  range,  and  in  front  of  which  there  is  a  broad  alley  on  a  level  with 
the  feed  box,  where  persons  in  charge  can  deliver  the  food  or  pass  down  and  see  that  all  is  right. 
£very  part  of  the  yards  and  buildings  has  stone  pavements  and  floors,  with  gutters  for  conducting 
off  the  liquid  manures,  so  that  there  shall  be  no  waste.  Straw  is  used  exclusively  for  beddings 
or  to  be  tramped  up  for  manure.  In  one  of  the  stalls  were  some  fine  specimens  of  cattle  from 
India. 

THE  ROYAL  DAIRY. 

The  dairy  buildings  stand  apart,  and  are  at  some  distance  from  the  farm  buildings.  The  dairy 
bouse  is  a  beautiful  structure  of  brick,  with  cupalo  and  pointed  roof ;  its  outward  appearance 
baving  a  pleasing  effect.  The  interior,  however,  is  beyond  question  all  that  is  neat  and  tasteful  in 
dairy  decorations.  The  floor,  the  walks,  and  the  ceiling  are  of  biscuit  tile,  fashioned  after  the  most 
^aceful  designs.  The  pans  for  holding  the  milk  are  of  white  porcelain,  with  a  heavy  line  of  gilt 
around  the  edge.  They  are  elliptical  in  shape,  with  a  nose  or  scallop  at  one  end  for  emptying  the 
milk.  They  stand  upon  broad,  white  marble  slabs  highly  polished.  The  windows  are  of  stained 
glass,  and  on  each  side  of  the  room  are  fountains  of  china,  arranged  with  unique  figures  and 
graceful  devices.  Tiny  jets  of  water  spin  up  from  these  and  fall  into  the  china  basins  with  a  musi- 
cal ripple.  The  ceiling  has  open  spaces  arronged  to  represent  mosaic  work,  and  there  are  three 
compartments  between  the  ceiling  and  the  roof  so  as  to  secure  perfect  ventilation.  All  about  the 
sides  of  the  room  are  medallion  heads  of  the  Royal  family  elegantly  pictured  in  china,  and  the 
whole  reminds  one  of  the  charming  descriptions  of  fairy  life  which  he  read  in  childhood. 

BUTTER  MAKING  AND    IMPLEMENTS  AT  THE  ROYAL  DAIRY. 

It  was  three  o'clock,  and  the  milkers  were  bringing  in  the  milk,  which  is  strained  in  an  adjoin- 
ing room.  It  is  then  placed  upon  .the  marble  slabs,  and  the  cream  is  taken  off  when  the  milk  has 
stood  twenty-four  hours.     Jn  twelve  hours  after  it  is  skimmed  again. 

The  cream  is  churned  when  forty -eight  hours  old,  the  churning  being  performed  in  an  acfjoining 
room.  The  churn  is  of  tin,  barrel-shaped,  and  revolving.  It  has  compartments  at  each  end  for 
hot  or  cold  water,  so  that  the  temperature  can  be  regulated  without  mingling  water  with  the  cream. 
The  butter  is  washed  in  an  oval  tub,  unpainted,  and  after  being  washed  is  worked  upon  two  thin 
wooden  paddles. 
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The  cream  and  milk  for  the  royal  tables  are  put  in  small  tin  cant  with  corers,  and  these  ag^ahi 
are  placed  in  a  larger  tin  receptacle  with  cover,  when  they  are  sent  away  to  the  Palace,  either  to 
London  or  the  Castle,  as  the  case  may  be,  where  the  Qneen  is  staying.  The  hatter  and  milk  had  m 
purity  and  sweetness  of  flavor  that  could  not  be  surpassed. 

CLEANLINESS.     TIN  PAILS  FOR  MILKING. 

In  new  sections  where  the  dairy  is  being  established,  it  is  important  to  start  with  correct  prin- 
ciples. The  old  districts  have  much  to  unlearn,  and  unless  they  speedily  change  some  of  their 
practices,  they  will  be  outdone  by  the  new  districts  which  are  making  greater  exertions  for  sncceis. 
The  old  wooden  pail  as  a  milk  pail  is  a  nuisance,  and  its  use  entails  thousands  of  dollars  loss  to  thft 
dairy  interest.  I  urged  the  use  of  tin  pails  for  milking  at  our  Convention,  more  than  three  years 
ago,  and  suggested  how  they  should  be  made.  They  should  have  concave  bottoms  with  no  sharp 
comers  where  milk  can  lodge  and  be  diflBcult  to  cleanse.  They  should  have  a  narrow  rim  upon  th« 
top  taming  over  so  as  to  slip  down  nicely,  fitting  into  a  wooden  pail,  which  should  encase  it  for 
protection.  Every  factory  should  urge  upon  its  patrons,  the  use  of  the  tin  dairy  pails.  It  is  just 
BOW  beginning  to  be  adopted  in  the  old  districts,  and  must  come  into  general  use,  because  it  is  00 
difficult  to  keep  wooden  pails  clean,  that  even  the  most  scrapulously  neat  often  fail  to  do  so.  It  w 
wonderful  what  a  small  quantity  of  ferment,  will  taint  a  large  quantity  of  milk.  The  accumulatiom 
of  old  and  decomposed  particles  about  the  sides  and  corners  of  a  wooden  pail,  communicates  it* 
poison  to  the  g^od  milk  and  sets  it  into  a  ferment,  which  the  cheese  maker  is  often  unable  to 
control.    Painted  pails  are  objectionable  because  the  paint  imparts  its  taint  and  poison  to  tli» 


I  have  alluded  to  cleanliness  in  milking  and  about  the  dairy,  as  an  important  element  in  secot* 
ing  good  flavor  in  cheese,  and  it  cannot  be  urged  too  strongly  upon  your  attention.  The  feedinip 
of  swine  at  factories,  unless  far  removed  from  the  buildings,  cannot  be  recommended.  Some  of 
our  new  factories  in  Oneida  have  entirely  banished  them  from  the  premises,  and  tiie  whey  is  takes 
home  by  patrons.  I  have  seen  some  of  these  factories,  where  everything  is  kept  sweet  and  clean, 
both  at  the  factory  and  among  patrons,  and  the  cheese  made  is  becoming  noted  for  its  delicat* 
flavor.  These  questions  are  just  beginning  to  be  understood  and  appreciated  by  daurymeD,  and  yom 
will  do  well  to  profit  by  that  which  we  have  been  so  long  in  learning. 

RECENT   IMPROVEMENTS   IN  FACTORY  BUILDINGS,  ETC. 

In  the  arrangement  and  fitting  up  of  factories,  some  important  improvements  are  now  being 
introduced.  Substitutes  for  steam  engine  and  boiler  are  being  tested.  One  of  the  derices  recently 
brought  out,  is  an  arrangement  of  gas  pipes  set  in  a  fumace,  upon  which  the  fire  comes  in  direct 
contact,  heating  the  water  by  this  means.  Another  device  just  put  in  operation,  is  a  nest  of  hollow 
east  iron  boxes,  connected  by  pipes,  and  set  in  a  brick  fumace,  the  fires  applied  underneath.  Mt. 
Sears,  of  Madison  county,  who  owns  two  factories,  has  taken  out  his  steam  engine  and  has  tested 
this  contrivance.  He  says  they  are  the  most  perfect  heaters  that  have  yet  been  invented,  and  thatht 
would  not  use  an  engine  if  furnished  without  cost.  This  new  heater  only  costs  $750  for  a  large 
fisctory ;  it  is  simple,  substantial,  and  gives  perfect  control  of  temperature.  In  a  test  at  his  factory, 
of  the  wood  consumed,  he  finds  th«t  three-fourths  of  a  cord  of  three  foot  wood  will  manufactoro 
12,000  pounds  of  cheese.  The  placing  of  the  sinks  below  the  vats,  by  which  the  whole  mass  of 
whey  and  curds  may  run  out  of  the  vats  through  a  chute  at  one  end,  is  another  labor-saving  appli- 
ance.  There  are  machines  for  cooling  the  milk  in  the  vats  at  night,  and  preventing  the  cream  from 
rising,  operated  by  clock  work,  and  by  waste  water  from  the  vats.  The  application  of  wind  for 
raising  water  to  supply  factories  has  been  found  to  work  satisfactorily. 

Then  there  are  two  processes  for  extracting  butter  from  whey,  which  are  claimed  to  make  good, 
marketable  butter,  adding  largely  to  the  receipts  of  the  factory.  The  curd  mill,  though  long  in 
use  in  England,  is  now  just  beginning  to  be  introduced  in  America,  and  with  the  best  results.  Iti 
use  is  not  only  a  saving  of  labor,  but  it  improves  the  texture  of  eheese,  rendering  it  more  compact 
or  less  porous.  In  the  Cheddar  process,  the  curds  are  put  in  the  hoops  and  pressed  ten  minutei, 
then  taken  out,  ground  in  the  curd  mill,  and  then  salted.  This  is,  I  think,  aa  improvement  upon 
our  process,  and  should  at  once  be  adopted.  By  it  you  get  a  more  uniform  distribution  of  the  sal^ 
•ad  know  precisely  what  is  being  done,  because  the  curd  is  uniformy  drier,  and  the  salt  is  not  Qa»- 
ried  out  in  the  whey,  as  in  our  process.  It  is  claimed,  too,  that  by  salting  before  pressure,  and 
while  the  curd  is  not  sufliciently  cool,  the  salt  has  the  effect  of  forming  a  shining,  tough  pellicle 
aboat  the  particles  of  curd,  not  only  enclosing  whey  or  moisture,  but  on  aeeount  of  which  tht 
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onion  is  less  perfect,  snd  the  cheese  in  consequence  less  compact.  Again,  the  Cheddar  dairymen, 
as  soon  as  they  can  begin  to  distinguish  an  acid  condition  of  the  whey/ immedi  ttely  commence 
drawing  it  from  the  vat  and  allow  the  acid  to  further  develop  itself  in  the  curd  spread  out,  or  heaped 
up  in  the  vat  or  sink.  This,  I  think,  is  another  important  improvement,  which  should  be  adopted 
at  the  factories.  It  is  very  difficult  to  regulate  the  final  conditions  of  the  curd,  under  all  circum- 
stances in  tlfe  whey.  The  acid  is  often  pushed  forward  upon  the  curd  too  rapidly,  especially  in 
hot  and  sultry  weather.  Then  if  there  be  taints  in  the  milk,  the  longer  the  curd  is  steeped  in  the 
whey,  the  more  distinct  and  marked  they  will  be  in  the  cheese :  but  if  you  get  rid  of  it  early,  there 
if  more  hope  of  preserving  dear  flavor,  since  every  moment  the  whey  stands  under  the  influence  of 
heat  and  decomposition,  the  stronger  becomes  its  odor  and  taint,  as  every  practical  cheese  maker 
has  observed.  It  is  to  be  doubted  whether  an  uniform  fine  flavor  can  be  maintained  under  all  the 
Tariable  conditions  of  milk,  unless  this  principle  is  recognized.  At  any  rate  under  this  process, 
there  is  less  difficulty  in  obtaining  desirable  results. 

There  is  another  suggestion  in  regard  to  rennet  and  annotto  which  is  not  understood,  even  by 
our  oldest  and  best  cheese  makers.  At  many  of  the  factories  great  complaints  are  made  that  the 
rennets  are  weak,  and  extraordinary  large  quantities  are  used  at  heavy  expense,  it  is  true  there 
ia  great  difference  in  the  strength  of  rennets,  and  the  quantities  of  milk  they  will  coagulate,  but  the 
trouble  is  often  aggravated  by  not  properly  understanding  the  strength  of  the  materials  employed. 
The  annotto  commonly  used  is  cut  by  potash,  a  powerful  alkali.  Rennet  is  an  acid,  or  at  least  its 
aodon  is  similar,  and  is  directly  opposite  that  of  an  alkali.  The  one  neutralizes  the  other.  Now, 
if  annotto  is  cut  with  a  very  strong  lye,  or  a  strong  solution  of  potash  when  it  is  added  to  the  milk, 
it  neutralizes  or  destroys  the  effect  of  a  large  quantity  of  rennet.  Hence  the  annotto  should  always 
be  cut  with  as  weak  a  solution  of  potash  or  lye  as  is  possible  to  dissolve  it. 

UTILlZINa    WHEY. 

The  utilizing  of  whey  from  factories  has  received  considerable  attention,  and  various  sugges- 
tions have  been  made  as  to  its  value  and  most  profitable  employment.  Its  analysis  shows  that  it  ia 
tod  valuable  to  be  thrown  away.  Some  contend  that  it  can  be  turned  to  the  most  profit  when  fed 
to  cows,  while  others  stoutly  affirm  that  more  can  be  realized  from  it  as  food  for  hogs. 

While  in  England  I  was  told  by  the  dairy  farmers  (and  it  was  confirmed  by  the  provision  deal- 
ers in  London),  that  a  very  superior  quality  of  pork  was  made  by  feeding  whey  mingled  with  barley 
meal ;  that,  in  fact,  no  bacon  was  equal  to  it  in  delicacy  of  flavor,  and  that  it  sold  for  mest  money 
in  the  market. 

Of  the  solid  constituents  of  whey,  the  sug^ar  of  milk  is  in  the  largest  proportion,  being  very 
much  in  the  same  ratio  that  it  is  in  the  milk.  Some  effort,  it  would  seem,  ought  to  be  made  with  a 
view  of  extracting  this  material  for  commerce.  The  milk  sugar  that  we  find  at  the  shops  is  im- 
ported from  Switzerland,  and  is  retailed  at  one  dollar  per  pound.  An  estimate  has  been  made  of 
th^  annual  yield  of  sugar  from  thirty  factories,  averaging  400  cows  each,  and  it  amounts  to  th» 
enormous  quantity  of  two  millions  of  pounds,  or  10,000  barrels;  but,  suppose  the  price  is  only  tea 
cents  per  pound,  then  a  factory  of  a  thousand  cows,  on  the  above  estimate,  would  yield  800  pounda 
of  sugar  per  day,  which  would  amount  to  $80,  or  $2,400  per  month. 

When  in  London,  I  bad  some  conversation  with  Prof.  Voelcker,  the  gpreat  chemist  of  the  Royal 
Agricultural  Society,  on  this  subject,  and  he  was  surprised  that  no  effort  had  been  made  by  tht 
American  factories  to  turn  this  constituent  of  the  whey  to  account,  since  the  large  quantities  of 
milk  received  at  one  point  made  it  more  feasible  than  where  the  milk  was  scattered  over  the  country 
and  worked  up  in  family  dairies.  Good  milk  contains  from  8  to  9  per  cent,  of  butter  and  casein, 
and  5  per  cent,  of  milk  sugar.  The  analysis  of  whey  shr  ws  that  it  yields  4^  per  cent,  of  milk  su- 
gs&r,  or  half  as  much  weight  as  the  batter  and  casein  of  the  milk  combined. 

In  Switzerland,  milk  sugar  is  made  by  allowing  the  whey  to  trickle  down  the  sides  of  the  moun- 
tains in  wooden  gutters  or  troughs.  Threads  are  placed  in  the  gutters,  upon  which  the  sugar  ad- 
heres, as  the  watery  portions  pass  off  in  evaporation. 

It  must  be  evident  that  the  source  of  income  from  the  dairy  would  be  very  much  increased  could 
foine  practical  and  inexpensive  method  be  invented  to  take  this  article  from  the  whey.  Whether 
evaporating  pans  could  be  constructed,  and  heat  used  profitably  in  securing  this  object  is  a  ques- 
tion for  investigation ;  and  it  seems  to  me  that  agricultural  societies  might  profitably  employ  soma 
ehtmist  to  make  the  proper  experiments.  If  every  factory  would  contribute  fifty  cents  each,  good 
talent  could  be  secured  for  such  an  investigation,  and  a  report  upon  it,  even  if  it  amounted  to 
nothing  practical,  would  in  many  ways  be  valuable  to  science. 
A  B— 28 
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SOME  OF  THB    PRI170IPLES  TO  BB  OBSERVED   IN  CHEESE  MAKIKa. 

In  summing  up  the  question  of  cbeese  manufacture,  I  ha^e  only  time  to  notice  some  of  tin 
leading  principles  that  are  essential  to  success.  And  the  first  is  good  clean  milk  from  healthj 
cows,  well  fed  and  well  cared  for.  2d.  Studying  the  condition  of  the  milk,  and  understanding 
that  condition  before  operations  commence.  3d.  Setting  the  milk  to  coagulate  at  a  temperature 
from  720  to  82o.  4th.  In  subsequent  operations  increasing  temperature  slowly  and  on  no  account 
raisingll  above  9SO  to  lOOO.  5th.  Drawing  the  whey  early  at  the  commencement  of  any  percepti- 
ble acidity.  6th.  Exposing  the  curd  to  the  atmosphere,  and  allowing  it  to  fully  perfect  its  acidiqr 
after  the  whey  is  drawn.  7th.  Putting  to  press  before  salting,  at  a  temperature  of  60o  to  660, 
8th.    Grinding  in  a  curd  mill,  and  then  salting. 

BUTTKR  MAKING. 

I  fear  I  hare  detained  you  too  long,  but  my  address  would  seem  incomplete  without  a  briaf 
refer<>nc9  to  butt?r  making.  It  has  alWiiys  8e3m3d  extraordinary  to  me  that  th^re  are  so  few  good 
butter  makers  in  the  country,  when  the  article  enters  into  such  larg^e  and  unirersal  consumption^ 
and  when  there  is  such  a  great  desire  on  the  part  of  consumers  to  obtain  that  which  is  good. 

Butter  making  is  not  so  difficult  as  cheeao  making.  Any  one  can  make  good  butter  that  is  neat 
and  cleanly,  by  understanding  and  practicing  a  few  principles.  The  greatest  mystery  about  it  is  to 
know  how  to  set  the  milk  and  get  up  the  cream  properly.  Cream  that  rises  in  uneven  temperatures, 
in  bad  atmospheres,  where  it  can  absorb  the  gases  from  decaying  vegetable  or  the  many  intoleraole 
stenches  often  in  the  neighborhood  of  the  milk  room,  cannot  be  expected  to  make  good  buttery 
though  ehurntd  and  packed  by  an  angel.  We  make  a  great  deal  of  poor  butter  in  New  York ;  it  it 
sold  under  the  name  of  grease.  I  suppose  there  may  be  occasionally  a  litfle  poor  butter  made  in 
Wisconsin.  At  the  Belvidere  Convention,  last  winter,  they  told  me  eome  bad  butter  was  made  in 
Illinois ;  I  have  tasted  a  vast  deal  of  it  wherever  I  have  traveled — at  hotels  and  upon  tables  of  all 
classes  of  people.    Good  butter  is  a  luxury— poor  butter  an  unmitigated  nuisance. 

In  my  tour  through  Great  Britain,  I  took  some  pains  to  examine  this  subject  and  compart  bat- 
ter making  abroad  with  the  recent  American  system  inaugurated  in  Orange  county,  New  York. 

The  butter  product  of  Orange  has  long  held  high  reputation,  but  the  new  system  was  first  inao- 
gurated  there  only  a  few  years  ago.  I  went  down  to  Orange  county,  to  study  this  system  on  its 
first  introduction  in  the  country.  I  was  induced  to  make  the  examination  by  noticing  in  the  market 
reports.  Orange  county  pails  at  70  cents  per  pound,  while  our  best  grades  in  Central  New  York  wect 
selling  at  scarcely  above  half  that  price. 

On  my  return  an  elaborate  report  was  made,  explaining  the  system  to  the  dairy  public  Snbst- 
qutntly  the  New  York  State  Agricultural  Society  employed  me  to  embody  my  observations  in  a 
pamphlet,  which  was  published  by  the  State,  and  illustrated  with  numurotts  plans  and  drawings* 
The  system  has  attracted  attention  in  this  country  and  in  Europe.  It  has  proved  a  great  success, 
and  is  being  introduced  throughout  the  dairy  region.  There  is  no  doubt  but  that  it  is  a  decided 
advance  over  all  previous  systems,  and  this  opinion  is  the  result  of  considerable  observation  over 
the  bntttr  districts  of  Europe  and  America.  What  really  distinguishes  the  American  system  is  in 
setting  the  milk  so  as  to  secure  an  even  temperature  and  in  applying  to  butter  making  the  princi- 
pltt  of  assoeiation  so  that  the  highest  skill  in  manufacturing  may  be  obtained ;  in  other  words  tbt 
inauguration  of 

BUTTER    FACTORIES. 

In  the  bntttr  factories  the  mtlk  room  is  constructed  so  that  good  ventilation  is  secured.  It  i$ 
provided  with  tanks  for  holding  water.  These  should  be  sunk  in  the  earth  in  order  to  secure  a 
more  uniform  temperature  of  water,  as  well  as  for  convenience  in  handling  the  milk.  The  vatt 
should  be  about  six  feet  wide  and  from  twelve  to  twenty  feet  long,  arranged  for  a  depth  of  eighteen 
inches  of  water.  There  should  be  a  constant  flow  of  watef  in  and  out  of  the  vats,  so  as  to  secure  a 
uniform  temperature  of  the  milk,  after  it  has  been  divested  of  its  animal  heat.  The  milk  is  set  in 
tin  pails,  eight  inches  in  diameter,  by  twenty  inches  long,  each  holding  about  fifteen  quarts  of 
milk.  As  fast  as  the  milk  is  delivered,  the  pails  are  filled  to  the  depth  of  seventeen  inches  and 
plunged  in  the  water,  cart  being  taken  that  the  water  comes  up  even  with,  or  a  little  above  tbtmilk 
in  Iht  pails.  Tht  temperature  of  the  water  should  be  480  to  560.  A  vat  holding  2,000  quarts  of 
mDk,  should  have  a  sufficient  flow  of  water  to  divest  the  milk  of  its  animal  heat  in  less  than  an 
bonr.    Milk  that  is  cooled  in  this  way  throws  up  its  cream  rapidly,  and  the  even  uniform  temptn^ 
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tnro  in  rfsing^  the  cream,  operates  f  aForablj  when  it  goes  to  the  churn,  the  batter  coming  solid  and 
of  g^od  color.  Good  pure  milk  when  pat  in  the  vat  in  this  way  will  keep  sweet  for  thirtj-six 
honra,  eren  in  the  hottest  weather.  The  cream  shoald  be  taken  off  before  the  milk  sours,  and  it 
will  nearly  all  come  np  in  twenty-four  hoars.  The  old  notion  that  cream  cannot  rise  through  m 
depth  of  milk  greater  than  seven  inches  is  an  egregions  error.  The  Orange  county  dairymen  get  ai 
much  cream  when  set  in  this  way  as  in  shallow  pans. 

One  of  the  troubles  in  butter  making  after  the  old  system  is,  in  regulating  the  temperature  of 
the  milk-room,  and  in  knowing  when  to  skim.  In  our  variable  climate  it  is  almost  impossible  to 
keep  the  milk  at  an  uniform  temperature  when  set  in  pans  in  the  ordinary  way.  By  the  new  system 
we  always  have  an  uniform  temperature  without  trouble,  and,  therefore,  have  perfect  control  of 
the  milk.  Again,  under  the  new  system  the  shells  of  casein  enclosing  the  butter  globules  are  not 
fo  liable  to  be  decomposed  and  injure  the  flavor  of  the  butter,  for  it  is  this  caseinous  matter  that 
•poils  the  butter,  and  even  under  the  best  management  it  cannot  all  be  taken  out. 

The  Orange  County  butter  makers  have  tried  a  great  many  patent  chums,  and  they  find  none 
thej  like  so  well  as  the  old  fashioned  barrel  dash  chum.  They  use  the  barrel  and  half-sized  dasher 
and  in  churning,  put  in  about  fifty  quarts  of  cream.  This  is  diluted  with  water  by  adding  cold  w»- 
ter  in  summer  and  warm  in  winter  at  the  rate  of  sixteen  to  thirty  quarts  in  each  churning. 

The  temperature  of  the  cream  in  summer  when  the  churns  are  started  is  about  sixty  degrees, 
and  in  cold  weather  about  sixty-eight  degprees.  It  requires,  and  it  is  preferred,  that  from  forty-five 
te  sixty  minutes  be  employed  in  churning,  when  the  batter  should  come  solid  and  of  a  rich  yellow 
color.  It  is  then  taken  from  the  churn  and  thoroughly  washed  in  cold  spring  water,  and  salted 
the  rate  of  eighteen  ounces  of  salt  and  twenty-two  pounds  of  butter,  and  for  winter- 
kept  butter  a  little  more  salt.  After  having  been  salted  and  worked  over  it  is  allowed  to  stand  till 
evening,  when  it  is  worked  a  seconl  time  and  packed.  Great  care  is  taken  with  the  packages ;  they 
are  of  oak,  strongly  hooped,  and  perfectly  tight,  so  as  not  to  allow  the  least  leakage.  After  being 
fined  with  butter,  they  are  headed  and  strong  brine  poured  in  at  the  top  to  fill  all  the  intervening 
spaces. 

Dr.  Jenning^s,  of  Dunkirk,  K.  Y.,  has  recently  invented  a  pan  for  farm  dairies,  which  embodies 
to  a  considerable  degpree,  the  Orange  Co.,  system  of  cooling  the  milk,  and  regulating  temperature 
while  the  cream  is  rising.  It  is  a  shallow  pan  three  to  four  inches  deep,  setting  within  a  pan 
with  space  between  the  two  on  the  sides  and  bottom  for  the  reception  of  water. 

They  are  made  in  sizes  large  enough  to  hold  the  milking  of  an  entire  dairy.  The  milk  as  it 
oomes  from  the  cow,  is  strained  into  the  upper  pan,  until  it  fills  it  to  the  depth  of  2  or  2^  inches. 
Then  the  space  between  the  pans  is  filled  with  spring  or  well  water,  and  the  temperature  of  the 
milk  reduced  to  58  degrees.  If  the  weather  is  cold,  and  there  is  probability  that  the  temperature 
of  the  milk  will  fall  much  below  this  point,  it  can  be  obviated  by  drawing  off  some  of  the  cold 
water  and  using  warm  water.  I  have  tested  this  pan  and  can  say  that  for  private  dairies  it  works 
admirably,  making  a  superior  quality  of  butter.  Expense  is  a  mere  trifle,  and  could  it  be  at  once 
introduced,  and  this  principle  of  temperature  understood,  the  butter  product  of  the  country  would 
be  vastly  improved. 

The  essentials,  then,  for  a  prime  quality  of  butter,  may  be  very  briefly  summed  up,  and  are  as 
follows :  Securing  rich,  clean,  healthy  milk—milk  obtained,  if  possible,  on  rich  old  pastures, 
free  from  weeds.  Setting  the  milk  in  an  untainted,  well  ventilated  atmosphere  and  keeping  it  at  an 
even  temperature  while  the  cream  is  rising ;  proper  management  in  chuming  :  washing  out  or 
otherwise  thoroughly  expelling  the  buttermilk ;  and  working  so  as  not  to  injure  the  grain  of  the 
butter;  thorough  and  even  incorporation  of  prime  salt  and  packing  in  oaken  tubs,  tight,  dean 
and  well  made. 

CONGLUSIOir. 

Fanners  of  Wisconsin !  Tou  who  have  cows  upon  your  farms,  whether  it  be  five  or  a  hundred 
let  me  impress  upon  you,  as  I  have  done  in  my  addresses  to  farmers  in  New  York,  in  Ohio,  in  Illi- 
nois and  in  Canada,  let  me  earnestly  impress  upon  you  that  fine  cheese  and  fine  butter  come  onlj 
from  clean  healthy  milk.  I  do  not  care  how  great  may  be  the  the  knowledge  of  your  manufao- 
torers,  nor  what  superhuman  efforts  they  make  to  suit  the  markets,  they  cannot  cleanse  filthy  milk, 
and  out  of  it  put  upon  the  shelves  and  in  the  tubs,  clean  flavored  and  high  priced  butter  and 
cheese. 

The  great  demand  now,  both  at  home  and  abroad,  is  for  sweet,  nutty,  new  milk  flavored  g^odi. 
It  depends  upon  yon,  farmers,  whether  your  dairies  and  factories  shall  become  noted  as  the  best  in 
the  land,  and  their  goods  be  sought  after  and  contended  for  bj  shippers  and  consumers.    Thr 
moMt  be  cleanliness  in  milking,  there  most  be  no  dogging  or  racing  of  the  herdt  to  the  staU 
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orerhefttiog  the  milk,  inducing  ferments  an4  decompoBlHon,  no  kicking:  and  bangtail  of  oows,  no 
commingling  of  diseased  milk  with  the  good.  If  you  have  cows  that  are  sick  or  hare  dis- 
eased udders,  throw  their  milk  to  the  pigs*  Do  not  poison  yoor  own  and  your  neighbors'  products 
by  turning  it  into  butter  and  cheese. 

I  do  not  come  here  to  allure  Wisconsin  farmers,  or  intimate  that  they  practice  any  of  thasa 
things,  becaase  I  know  nothinjf  of  your  history,  but  I  know  that  such  things  have  been  common  in 
New  York  and  other  states,  where  I  have  been,  and  I  have  raised  my  voice  against  it,  that  wo  may 
be  able  to  bring  the  character  of  American  dairy  products  where  they  shall  have  no  rival  in  tli» 
markets  of  the  world.  It  would  be  base  in  me  to  stand  here  and  tell  you  that  fine  goods  could  be 
manufactured  from  bad,  unclean  milk,  and  you  must  not  blame  me  for  pointing  out  to  yon  tba 
true  road  to  success.  It  may  not  be  known  to  you,  that  fear  or  any  nervous  agitation  of  tha  cow, 
influences  the  quality  of  her  milk.  Fear  acts  powerfully  upon  the  nervous  system,  destroying  mns* 
cular  fibre,  deranging  the  secretions,  and  poisoning  the  blood.  I  have  known  colic  and  bowel  oom- 
plaint  induced  by  takiug  the  milk  of  a  badly  frightened  cow. 

Prof.  Horsf ord  has  given  an  account  of  the  changes  produced  in  muscular  fibre,  by  nerroof 
agitation  in  animals  slaughtered  for  beef.  He  has  shown  that  in  the  frightened  animal  there  was 
not  only  a  disintegration  of  the  fibre,  but  also  a  chemical  decomposition  of  the  substance  of  which 
the  fibre  is  composed,  causing  it  to  lose  its  nutritiousness,  and  accordingly  impairing  its  valnt  as 
an  article  of  food.  He  cites  many  instances,  showing  how  the  strength  and  healthfulness  of  mas* 
de  are  diminished  by  pain,  fear  or  fright,  experienced  by  animals  immediately  previous  to  death,  in 
a  softening  of  the  muscular  tissues  and  in  producing  something  such  a  change  in  their  composition, 
as  well  as  in  the  composition  of  the  juices  that  are  in  conjunction  with  them,  as  is  affected  by 
fermentation.  The  chemical  substances  may  all  remain,  but  they  have  arranged  themselves  in  new 
forms  of  combination  which  are  less  fitted  for  the  purpose  of  ministering  to  the  wants  of  man. 

"  At  the  burial  of  the  dead,  at  Fair  Oaks,  it  was  observed  that  the  bodies  of  the  soldiers  who 
were  exposed  to  the  most  dangerous  part  of  the  field,  and  were  consequently  the  subjects  of  extreme 
mental  disquietude,  were  lacking  in  strength  of  muscle  to  such  an  extent  that  their  arms  drew  ont 
x4,  ibeb  sockets,  whenever  it  was  attempted  to.remove  the  corpses  by  taking  hold  of  the  hand." 

It  appears  that  intense  nervous  agitation  suffered  by  animals,  results  in  a  softening  of  the 
muscular  tissues,  and  in  producing  something  such  a  change  in  their  composition,  as  well  as  in  the 
composition  of  the  juices  that  are  in  conjunction  with  them,  as  is  effected  by  fermentation.  Hie 
chemical  substances  may  all  remain,  but  they  have  arranged'  themselves  in  new  forms  of  combina- 
tion which  are  less  fitted  for  the  purpose  of  ministering  to  the  wants  of  man. 

I  suspect  many  of  the  troubles  in  manufacturing  milk  ,  which  cannot  be  accounted  for,  are  tha 
direct  result  of  harsh  and  brutal  treatment  of  cows  by  cruel  men  employed  in  their  care.  I  wish 
yon  would  think  of  these  things,  and  be  convinced  that  there  is  nothing  pays  better  than  kindness 
to  milk  stock.  No  man  has  a  right  to  abuse  his  stock  and  keep  them  in  a  constant  tremor  of  fear 
and  nervous  excitement,  and  then  poison  eotuumcrt  with  the  milk  and  beef  of  such  animals.  Be- 
member  that  the  best  milk  comes  from  upland  or  well  drained  pasturage,  and  in  the  division  of  yoor 
lands,  let  the  low  or  wetter  portions,  so  far  as  possible,  be  devoted  to  meadows.  Do  not  fall  into 
the  error  of  laying  down  pastures  with  one  kind  of  grass ;  stock  require  variety  in  herbage,  iSeed 
with  a  variety  of  seeds ;  timothy,  the  clovers^  blue  gras?,  red-top,  fine  meadow  grass,  {poa  ttrmtiuo,) 
meadow  fescue,  (festuca  pratenHt,)  wire  grass,  {po0  compreua,)  sweet  scented  vernal  and  orchard 
grass,  and  with  those  native  to  your  soil  and  climate.  These  will  make  the  best  pastures  for  your 
milk  and  beef. 

Bemember  that  many  varieties  of  grasses  growing  together  will  produce  more  food,  and  make 
a  more  enduring  turf. 

Provide  com  fodder  at  the  rate  of  an  acre  for  every  eight  cows,  so  that  when  pastures  begin  to 
fail  in  July  and  August  you  will  always  have  an  abundant  store  of  succulent  food  at  your  command 
to  keep  up  the  flow  of  good  milk.  In  this  way  you  will  turn  your  cattle  to  account  and  get  from 
your  lands  remunerative  results. 

I  thank  you  for  your  attention,  and  ask  pardon  for  detaining  you  so  long. 
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THE  FARMER  AND  THE  MANUFACTURER 


ADDKSSS  TO  THB 

WISCONSIN   STATE  AGRICULTURAL   SOCIETY, 

BY  E.  B.  WARD,  OF  DETROIT,  MICHIGAN. 


MADISON,  WISCONSIN,  OCT.  1,  1858. 


Gtnnemen  of  the  State  Agricultural  Society,  and  Men  and  Women  of  WUcontin : 

The  State  Fair  is  the  result  of  the  bard  labor  of  the  pioneers,  who  leveled  the  foresti,  and 
grubbed  the  stumps,  and  broke  up  the  prairies,  and  washed  and  baked,  working  hard,  early  and 
late,  out  of  doors  and  in,  living  simply,  amidst  rude  surrounding.  These  products  of  the  farm  and 
the  mill,  so  abundant  and  wonderful,  could  not  be  here  unless  they  had  struck  the  first  blows,  and 
gone  through  these  heavy  toils.    Let  us  give  them  due  honor. 

Amidst  better  conditions  you  are  following  in  their  steps,  and,  indeed,  many  of  you  hare  beeB 
of  their  number  and  shared  their  privations,  and  are  already  seeing  this  young  and  vigoroni  State 
past  by  the  pioneer  stage. 

We  are  a  working  people,  and  when  we  see  that  labor  has  done  so  much  in  making  the  wilder- 
ness  blossom  and  the  waste  places  glad  with  civilized  life,  we  should  appreciate  the  privilege  and 
duty  of  useful  work. 

Each  and  all  should  do  something  for  their  own  and  for  the  commcn  good.    We  hare  i 
room  for  drones,  or  dignified  genteel  idlers. 

For  my  own  part,  I  want  to  be  busy  in  some  decent  and  useful  way,  and  when  the  time  < 
I  can  work  no  longer  with  hand  or  brain,  I  pray  that  my  life  on  earth  may  cease. 

As  this  is  a  festival  of  workers,  it  is  fit  to  see  how  labor  can  be  best  employed,  and  skill  wisely 
guided,  to  effect  highest  results.  The  pioneer's  first  effort  was  to  struggle  for  bread,  his  first  occupa- 
tion  tilling  the  soil,  which  gave  rich  returns.  Next  he  sold  a  little  surplus  to  any  market,  far  or  near, 
and  that  surplus  has  now  grown  great,  and  its  transportation  to  markets  far  away  costs  a  large  pari 
of  its  price.  England  takes  little  of  your  wheat,  but  she  governs  the  price,  and  it  takes  two  men 
to  carry  to  Liverpool  the  corn  one  man  can  raise  in  Wisconsin.  Cheaper  modes  of  transit  can  and 
should  be  had,  in  time,  which  will  remedy  this  in  some  small  degree,  but  the  more  thorough  remedy 
I  will  speak  of  soon.  As  the  surplus  grows  large  capital  accumulates,  and  means  are  at  hand  to 
undertake  new  enterprises,  but  the  people  make  the  mistake  of  supposing  that  farming  and  the  ex- 
porting of  produce,  inevitably  the  great  work  of  the  pioneer,  can  be  still  pursued  almost  exclu- 
sively, with  lasting  profit  and  benefit.  This  is  a  grave  mistake  indeed,  and  it  is  folly  and  blindness 
for  us  to  listen  to  the  flattery  of  our  British  cousins  over  the  ocean,  about  our  being  <'the  granary 
of  the  world."  Of  course,  with  this  breadth  of  rich  soil,  farming  will  always  be  important,  but 
we  must  have  home  manufactures,  and  a  great  home  market,  if  we  would  make  farming  pay,  and 
have  a  surplus  also  to  send  abroad. 

Agriculture  alone  never  made  a  country  rich  or  civilised.  Ireland  has  a  rich  soil  but  England 
has  cruelly  crushed  her  manufactures,  and  she  is  poor.  Portugal  and  Spain,  deluded  by  England 
into  "free  trade,"  and,  of  course  with  limited  manufactures,  are  poor.  France,  with  the  same  Cel- 
tic race,  a  more  protective  policy,  and  larger  manufactures,  has  more  wealth  and  far  better  farms. 
Bo  it  is  the  world  over. 

It  is  folly  for  one  class  to  try  to  stand  alone,  or  to  look  upon  others  with  Jealousy.  We  depend 
on  each  other.    Farms  or  factories  only  thrive  best  when  they  art  near  each  other,  so  that  they  oaa 
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help  each  other  easier.  They  are  natural  allies.  Diversified  industry  is  the  ''manifest  destiny"  of 
the  northwest,  and  thus  the  farmers  will  partake  of  the  common  prosperity.  Eng^land  has  no  room 
for  farming,  as  we  have,  and  while  her  manufacturing  puts  great  wealth  in  a  few  hands,  her  land- 
less people  are  poor.  Here  there  is  room  for  homes  and  farms  for  an  independent  people.  Here 
are  metals,  fuel,  food,  and  raw  materials  for  textile  fabrics  in  abundance.  Here  are  skill  and  en- 
ergy, capit-al  increasing,  and  labor  accessible.  No  country  in  the  world  has  such  natural  capacity 
for  great  and  varied  manufacturing  and  farming  as  the  northwest. 

There  are  now  at  work  in  Europe  at  least  1,250,000  people,  whose  products  are  brought  to  this 
country  for  sale.  These  people  you  support  by  sending  them  your  grain,  at  an  enormous  jczpense 
for  freight,  and  buying  their  handiwork.  If  the  4,000  factories  now  employed  in  Europe  on  Amer- 
ican fabrics  and  commodities  were  trasported  to  the  Western  States,  with  one-half  the  operatives 
to  work  them  (you  could  easily  furnish  the  other  half),  it  would  have  the  immediate  effect  to  in- 
crease the  value  of  your  farms  four  or  five  fold. 

Suppose  on  the  other  hand  that  all  the  people  of  the  northwest,  with  all  the  new  emigrantSi 
continue  to  confine  themselves  to  the  productions  of  agricultural  staples,  and  that  everybody  who 
works  at  all  is  driven  into  that  employment,  what  will  be  the  certain  result?  Over  production,  low 
prices,  poor,  idle,  and  as  an  inevitable  result  in  the  end,  uneducated  and  vicious  people. 

Your  land  is  rich  to-day  but  will  be  poor  to  morrow  if  this  exporting  process  goes  on.  Its  ex- 
haustion Is  only  a  question  of  time.  The  best  farming  is  where  the  best  manufacturing  stimulates 
skill.  The  soil  of  England  is  thinner  than  yours,  but  her  average  wheat  crop  is  twenty-eight  bush- 
els per  acre,  and  that  average  gains,  while  in  this  country  we  have  reduced  our  yield  more  than 
half,  to  an  average  of  only  twelve  bushels  an  acre. 

In  England  you  find  roots  and  other  crops  in  rotation,  covering  half  the  arable  soil,  and  the 
•mall  wheat  fields  kept  rich  by  this  skillful  management,  yield  heavily.  "With  us  no  such  variety 
of  crops,  and  less  wheat  on  two  acres  than  on  one  over  the  ocean.  In  New  England  we  find  excel- 
lent farming,  and  poor  land  growing  richer,  because  the  market  is  near  and  excellent. 

J.  H.  Klippart,  Secretary  of  the  Ohio  State  Board  of  Agriculture,  said  in  1860 :  "Several  years 
■go  I  became  aware  of  the  fact  that  wheat— the  staple  of  Ohio — was  annually  diminishing  its  yield ; 
that  in  lass  than  fifty  years  the  average  product  was  reduced  from  thirty  to  less  than  fifteen  bushels 
per  acre.  I  also  learned  that  in  Great  Britain  the  yield,  at  the  same  time,  had  increased  from  six- 
teen to  thirty-six  bushels  per  acre.  Portions  of  .New  York  that  formerly  produced  thirty  bushels, 
now  seldom  average  over  eight;  and  Ohio,  with  her  virgin  soil,  is  reduced  to  thirteen.  Unless  our 
farmers  soon  turn  their  attention  to  renovation,  e\ en  Ohio  vtiU  ioon  be  amor, g  tne  non^-producir^g 
wheat  lands," 

Wisconsin  will  follow  the  same  dismal  path,  unless  there  be  a  change,  and  only  the  building 
up  of  manufactures  can  avert  this  calamity. 

Mr.  Klippart  says  of  the  former  wheat  lands  of  New  York,  Maryland,  Virginia  and  Delaware : 
•'Exhaustion  is  written  all  over  them  in  language  too  plain  to  be  misunderstood." 

Facts  might  be  given  in  regard  to  the  yield  of  cotton,  corn  and  tobacco,  all  with  the  same  piti- 
ful result.    The  reason  is  simple  enough. 

Constant  exportation  of  wheat,  or  any  product,  exhausts  the  soil  of  the  constituents  necessary 
for  the  growth  of  that  product,  with  no  device  by  which  they  are  returned  to  the  soil.  In  a  paper 
read  before  the  Oeographical  Society  of  New  York,  by  Mr.  Waring,  he  Fays  : 

"  In  my  opinion  it  would  be  improper  to  estimate  the  total  annual  wastes  of  the  country  at  lest 
than  equal  to  the  mineral  constituents  of  Jlf teen  hundred  million  buthels  of  com.  To  suppose  this 
can  continue,  and  we  can  remain  prosperous,  is  simply  ridiculous.  As  yet  we  have  much  virgin 
•oil,  and  it  will  be  long  ere  we  reap  the  full  fruits  of  our  improvidence,  but  it  is  merely  a  question 
of  time.  With  our  earth-butchery  and  prodigality  we  are  each  year  losing  the  intrinsic  essence  of 
onr  vitality." 

These  are  grave  truths,  and  "forewarned,  forearmed"  is  a  good  motto  for  us,  before  our  yet 
new  soil  is  exhausted.  You  may  truly  say  that  better  farming  would  lessen  this  waste,  but  yon 
look  in  vain  for  this  better  farming,  save  where  the  factory  and  the  farm  are  neighbors.  Diversi- 
fied industry  is  the  remedy.  Much  attention  has  been  paid  to  cheaper  transportation  to  the  sea- 
board, and  I  have  read  with  interest  the  proceeding  of  farmers'  meeting  for  that  object  in  Illinois 
and  this  State.  All  proper  and  iyipnrtant,  and  worthy  of  just  success,  but  I  have  greatly  wished 
that  the  increasing  of  the  home  market  had  claimed  equally  intelligent  thought  and  discussion,  for 
the  one  but  alleviates  a  chronic  complaint,  the  other  cures  the  disorder. 

Wisconsin  has  a  special  interest  in  this  matter.  You  raise  wheat  largely,  but  the  great  com 
crops  and  cattle  herds  of  Illinois  yon  hardly  rival.  The  exportation  of  a  single  leading  staple  ia 
•xhausting  and  haxardons^  and  should  lead  to  the  development  of  other  resources. 
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Tour  wool  crop  is  larg^e,  it  is  true,  but  what  folly  to  send  away  a  pound  of  it.  The  lumber  i^o^ 
your  pine  forests  will  be  exhausted,  the  large  export  of  wheat,  with  small  home  consumption,  wlU 
impoTerish  your  soil,  your  farming  will  not  improve  if  you  keep  up  the  old  habits  ;  but  turn  to  the 
exhaustless  stores  of  iron  and  coal  and  peat,  so  easily  accessible  in  and  near  your  borders,  bind  th« 
swift  streams  to  your  service  to  turn  your  water-wheels,  build  factories  and  shops  and  iron  mills, 
weave  your  own  cloths,  shape  your  own  tools,  make  your  own  iron  and  steel,  feed  the  workmen  from 
your  farms,  and  thus  diversify  their  products,  and  the  day  of  your  redemption  is  at  hand.  In  the 
great  exposition  of  wool  and  woolens  at  Chicago  in  August,  I  shared  the  pleasure  and  surprise  of 
all  there,  at  the  quantity  and  quality  of  the  products  of  Western  skill  exhibited.  I  saw  woolens 
from  your  State,  not  only  serviceable  but  beautiful — good  enough  for  any  man  to  wear  anywhere- 
Ton  have  already  some  eighty  woolen  mills,  making  excellent  and  honest  cloths,  with  no  shoddy  in 
them.  But  yon  sell  wool  to  go  eastward,  pay  freights,  commissions  and  profits,  both  ways,  and  get 
back  imported  woolens,  nicely  finished,  but  shoddy-mixed— and  shoddy  and  shabby  are  the  same 
after  a  little  wear.  Tou  have  iron  ores  of  the  finest  quality,  and  send  to  England  to  buy  rails,  lo 
poor  that  no  other  market  in  the  world  will  take  them,  and  lay  them  down  over  the  very  mines 
where  lies  your  own  iron  waiting  to  btf  wrought  by  the  hands  of  decently  paid  and  hopeful  Ameri- 
can workmen. 

Capital  likes  good  investments  and  quick  returns,  yet  it  can  live,  and  wait,  and  take  advantage 
of  poverty.  Labor  wants  constant  and  decently  paid  occupation.  Diversified  industry  is  desirable 
to  the  capitalist,  but  far  more  so,  and  more  necessary  to  the  workman.  If  I  had  a  million  dollars 
it  would  need  no  gpreat  wit  to  go  into  a  region  where  cash  was  scarce,  because  the  people  were  far  from 
market,  loan  money  to  farmers,  and  swallow  up  their  farms,  according  to  law,  if  not  according  to 
gospel,  by  relentless  foreclosure  of  mortgages.  But  suppose  I  invested  the  million  in  woolen,  or 
cotton,  or  iron  mills,  bought  the  product  of  those  farms  for  the  workmen,  and  employed  the  surplus 
laborers,  there  need  be  no  mortgages,  but  the  lands  would  rise  five  or  ten  fold  in  value. 

I  should  not  be  acting  as  a  philanthropist,  but  simply  as  a  business  man,  helping  others  to 
prosper  that  I  might  share  in  that  prosperity.  A  factory  with  a  capital  of  $500,000  will  spend 
about  that  sum  yearly  for  materials  and  labor,  and  the  larger  part  circulates  among  the  people. 

Let  the  blood  stagnate  or  move  too  slow  in  the  veins  and  a  man  is  sick — the  strong  and  ready 
pulsation  is  health.  So  with  business ;  it  is  rapid  and  easy  circulation  of  money,  quick  returns, 
nearness  of  producer  and  consumer,  demand  for  labor  of  all  kinds,  and  sale  and  interchange  of  its 
products,  that  makes  health  and  brings  wealth. 

An  able  French  journal  well  says  : 

**  That  which,  above  all,  agriculture  claims,  is  the  multiplication  of  markets,  its  greatest  need 
being  that  of  a  pon-agricultnral  population.  What  is  it  that  presents  itself  to  view  in  our  poorest 
provinces  ?  A  people  thinly  scattered  and  almost  entirely  rural ;  not  working  within  reach  of  a 
market;  consuming  on  the  spot  their  own  local  productions;  with  few  or  no  (owns,  no  industry, 
and  no  commerce  beyond  that  which  is  strictly  necessary  for  supplying  the  limited  wants  of  the^ 
inhabitants.  There,  the  poor  proprietor  divides  the  produce  with  miserable  tenants,  the  inevitable 
result  of  agriculture  without  a  market.  Our  manufacturing  departments,  on  the  other  hand,  are  by 
far  the  best  cultivated,  and  for  that  reasou  the  most  productive.  There,  our  agriculture  h^  proved 
her  ability  to  realize  by  other  means,  but  in  an  equal  degree,  the  wonders  of  English  husbandry. 
Wherever  a  larye  centre  of  consumption  U  formed,  the  neighboring  f^r mere  are  theJLret  to  prufit  by  it 
Thie  lew  ie  in/alliblef  and  allotoe  of  no  (xception.** 

At  the  fair  of  the  New  England  Agricultural  Society,  in  Brattleboro,  Vt.,  in  1866,  Hon.  Johp 
A.  Andrew  eloquently  said : 

'*  I  desire  to  attract  the  observation  of  this  body  of  intelligent  agriculturists  to  the  subject  of 
the  diversification  of  industry,  in  its  relation  to  the  prosperity  of  the  American  farmer.  I  can  do 
little  more  than  remind  you  that  while  population  has  grown  beyond  a  precedent,  wealth  has  ad- 
vanced beyond  population ;  that  in  proportion  as  our  industry  has  become  diversified,  our  capacity 
to  purchase  and  ei^oy  the  fruits  of  the  earth  has  been  much  more  than  correspondingly  enlarged; 
and  that  the  union  of  the  people  in  a  common  purpose  to  develop  all  their  powers,  by  whatever 
means,  whether  intellectual  or  mechanical,  is  the  secret  of  their  own  growth,  and  the  amelioration 
of  the  estate  of  man. 

"  Better  fed,  with  more  fullness  and  variety ;  better  clad,  in  more  garments,  and  those  more 
pleasing  to  the  sense  of  beauty ;  better  sheltered,  by  houses  more  commodious,  and  in  styles  of  more 
tasteful  architecture,  and  more  enduring  quality;  with  more  books  and  newspapers,  and  larger 
public  libraries  ;  enjoying  incomparably  more  avenues  and  better  means  for  traveling,  and  for  trans- 
portation of  goods ;  with  ampler  crops  and  better  prices  tfaaa  ever  before — this  very  conmionwealth 
does,  in  its  own  current  history,  afford  the  proof  of  the  advantages  of  our  American  aim  at  the  larip- 
est  conquest  over  all  the  domains  of  indnstey." 
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Words  weU  worthy  tht  heart  and  tiie  head  of  a  ndUt  and  lamented  ion  of  New  England,  who 
once  illastrated  the  g^enuinenesa  of  his  Democracy,  by  saying;  to  a  large  audience,  '*  Whatever  other 
sins  may  be  laid  to  my  charge,  and  donbtless  there  are  many,  I  thank  Ood  I  was  never  mean  enough 
to  despise  a  man  because  he  was  poor,  or  ignorant,  or  black."  Let  it  be  oar  effort  to  hasten  tBe 
day  when  what  he  says  of  these  aspects  of  New  England  life,  which  are  the  results  of  her  dirersifled 
industry,  may  be  as  true  of  Wisconsin  as  of  the  "Old  Bay  State." 

With  a  yariety  of  occupations,  all  ind  something  to  do ;  with  few  kinds  of  labor  much  power 
if  wasted  in  idleness.  In  Wisconsin  there  are  some  40,000  women  and  children  of  suitable  age  for 
light  labor,  willing  and  able  to  work.  In  New  England  they  would  all  find  employment.  Suppose 
they  could  earn,  with  you,  50  cents  each  a  day  in  manufacturing  establishments ;  that  would  be  ^ 
m  week,  each,  or  $130,000  for  all,  and  $6,240,000  a  year,  or  $62,400,000  in  ten  years,  in  addition  to 
the  present  wealth  of  your  State.  Saring^s  banks  are  mostly  places  of  deposit  for  the  surplus  earn- 
ing^ of  working  people.  In  1866,  notwithstanding  the  fact  that  large  sums  were  invested  by  th» 
same  class  in  goyemment  bonds,  there  was  deposited  in  the  sayings  banks  of  Massachusetts  $67,- 
000,000. 

Statistics  of  the  wealtti  and  yearly  income  of  England,  carefully  prepared  by  Mr.  McQueen^ 
sum  up  this  conclusion  :  "Capital  usefully  employed  in  manufactures  by  an  agricultural  nation  ib 
time  increases  the  value  of  ttie  soil  ten  fold." 

The  special  advantage  of  the  Northwest  Is  that  we  have  ample  room  for  farming  as  well  n 
manufacturing,  and  thus  the  conditions  which  not  only  create  wealth  but  distribute  it  among  the  in- 
telligent land  owners  and  artisans. 

It  would  be  of  great  interest  to  enlarge  on  what  must  be  passed  by  with  a  simple  statement — 
varied  industry  helps  to  civilisation  and  wealth  of  soul  and  life,  as  well  as  of  purse.  While  it  en- 
larges the  capacity  to  enjoy  the  fruits  of  labor,  and  multiplies  and  distributes  their  enjoyment,  it 
stimulates  art,  science,  and  all  higher  moral  and  mental  powers. 

Some  of  your  new  towns  which  have  sprung  up  and  driven  so  rapidly  have  reached  their  growHi, 
and  others  will  soon  do  so.  Nobody  with  us  enjoys  living  in  a  town  "  all  finished,  painted  and 
fenced  in,"  as  the  saying  is.  Let  such  towns  build  up  manufactures,  and  thus  help  themselves  to» 
new  life,  and  add  to  the  value  and  enjoyment  of  the  country  around. 

Not  the  least  benefit  of  diversified  industry  is  to  build  Up  many  thriving  towns,  instead  of  tha 
few  great  centres  of  trade,  which  absorb  all  around  them  in  an  agpricultural  community,  taking 
much  and  g:iving  back  little. 

The  West  has  made  rapid  advances  in  manufacturing,  for  we  find  by  the  census  returns  of  1860 
that  the  value  of  manufactures  of  all  kinds  for  that  year  in  the  eleven  Western  States  was  $390,- 
411,942,  giving  employ  to  222,325  persons,  but  the  twelve  New  England  and  Middle  States  turned 
out  $1,298,207,058  worth,  and  employed  1,025,000  persons.  Your  own  State,  being  new,  hardly  did 
its  proportion  in  this  work  with  Ohio  and  Indiana,  but  we  find  that  the  woolen  mills  of  Wisconsin 
had  increased  from  fifteen,  with  a  yearly  product  of  $115,000,  in  1860,  to  sixty  or  eighty,  yielding 
$562,^00  worth  of  cloths,  in  1866,  while  the  560  mills  of  the  seven  States  of  Ohio,  Indiana,  Illinois, 
Michigfan,  Wisconsin,  Iowa  and  Minnesota  turned  out  about  $4,200,000  worth.  A  good  beginning, 
but  we  must  keep  on  and  overtake  Massachusetts  with  her  great  mills  turning  out  $40,000,000  worth 
yearly,  and  the  wool-growers  of  Wisconsin,  learning  the  kinds  of  wool,  long  or  short,  for  combing 
or  carding,  that  your  manufacturers  want,  should  take  care  that  their  home  market  is  fully  supplied 
^ven  if  it  takes  millions  of  sheep  to  do  it. 

Let  me  put  it  fairly  to  you,  farmers  of  Wisconsin.  Do  you  want  to  banish  these  woolen  manu- 
facturers ?  Would  you  think  it  a  benefit  to  be  compelled  to  sell  all  your  wool  in  the  distance  and  buy 
a  half  million  dollars  worth  of  shoddy-cloths  from  over  the  ocean  in  place  of  the  honest  goods 
they  make  for  you  ?  Would  you  not  be  glad  to  have  scores  of  woolen  mills  to  eadi  one  now  run- 
ning? 

Iron  ore  is  valueless  in  the  ground,  and  labor  gives  it  value.  It  costs  about  eighty  dollars, 
paid  to  workmen,  to  make  a  ton  of  iron. 

Which  is  best  for  you,  to  send  your  wheat  to  Liverpool  and  take  it  back  in  poor  English  iron, 
with  heavy  freight  and  commissions  deducted,  and  your  rich  land  made  poor  by  the  export  of  its 
crops,  or  to  feed  the  iron  makers  at  your  doors,  save  expenses,  get  better  iron,  quick  returns,  better 
prices,  and  keep  your  land  in  good  heart? 

The  West  produced,  in  1867,  500,000  tons  of  pig  iron  and  200,000  tons  of  bars,  and  plates,  ai)4 
rails,  and  our  total  product  of  iron  and  steel  was  worth  over  $45,000,000. 

Would  you  send  that  sum  to  England  to  swell  her  yearly  iron  and  steel  exports  of  $75,000,000^ 
and  increase  your  debt?  or  would  you  increase  this  business,  which  is  labor  creating  value  from 
coarse  raw  material,  and  reach  to  the  point  of  exporting  the  product  of  your  mines,  tha  richest  in 
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the  world  ?  Iron  «faipfl,  baili  on  tlie  Clyde,  n»Tig^  tbe  ocf  sn.  Ton  may  remember  iron  blockade 
ronners— armed  to  scourge  oar  commerce  also— come  from  the  same  locality,  and  bnilt  to  order  fc»r 
certain  Britons  of  the  baser  sort.  (Thank  Heaven,  the  Brights,  and  Thompsons,  and  the  oottoa 
tpinners  in  English  mills,  poor  in  pnrse  bat  rich  in  soal  and  in  lo valty  to  free  labor  the  world  orw, 
bad  no  fellowship  in  such  greedy  meanness).  Iron  ships  bnilt  at  our  own  yards,  by  our  own  wof^- 
men,  from  oar  own  iron,  should  narigate  oar  lakes,  and  rivers,  and  the  ocean. 

Shall  the  hum  of  the  spindle,  the  roar  of  the  waterfall,  the  puff  of  the  engine,  and  the  clan^ 
of  the  triphammer  cease  in  your  borders,  that  England  may  find  market  for  her  wares,  while  7011 
keep  on  being  "  the  world's  granary''  until  your  land  is  too  poor  to  raise  wheat? 

You  will  answer  these  questions  for  yourselves  and  your  children.  Fail  to  diversify  yonr  us- 
dnstry  and  your  path  leads  down  to  decay  of  purse,  and  soil,  and  suul ;  give  your  labor  and  skiU 
many  ways  to  act,  and  that  path  leads  up  to  wealth  of  soil  and  of  soul. 

Agriculture  and  manufactures  are  the  creators  of  useful  materials  and  finished  products.  Oooi* 
merce  only  transports  and  exchanges  what  they  bring  into  being.  Neither  can  thrive  witboat  Um 
other,  and  neither  can  gain  by  overreaching  the  other. 

Lessen  oar  manufactures,  and,  for  a  time,  a  few  importing  traders  might  gain,  but  the  power 
of  the  country  to  buy  from  abroad  would  soon  decrease,  and  the  home  trade  would  languish.  Lei 
oar  manufactures  thrive,  and  our  agriculture  with  them,  and  our  power  to  buy  abroad  such  articl«a 
SM  can  best  be  produced  in  other  lands  increases,  our  importations  are  healthy,  and  our  internal 
trade— far  greater  and  more  important  than  the  foreign—keeps  active  and  strong. 

Protection  to  home  industry  is  the  business  of  a  good  government,  and  its  advocacy  the  duty  of 
the  intelligent  and  enlightened  citisen.  Not  monopoly  for  the  benefit  of  any  one  class,  but  pro- 
tection to  that  degree  needed  to  encourage  manufactures  and  benefit  farmers,  and  keep  our  balance 
of  trade  healthy.  Ton  do  not  need  tarifif  on  wheat  to  prevent  its  import  from  Europe,  for  the 
freight  is  a  tariff,  but  a  roll  of  English  or  German  cloth  is  a  car-load  of  cheap  foreign  com,  packed 
in  small  compass,  and  if  you  buy  it  you  help  to  keep  down  the  price  of  your  grain  to  its  leveL 
Better  make  it  here,  and  have  your  home  market  govern  a  price  that  shall  rule  higher  than  in  Liver- 
pool  or  Hamburg. 

How  can  a  farmer  raise  wool  and  pay  his  laborer  decent  wages  for  a  civilised  man,  and  con^ 
pete  with  half-naked  herdsmen  in  Australia  or  South  America?  Is  it  easy  even  for  a  cotton-grower, 
paying  his  laborer  $20  a  month,  to  compete  with  Egypt  and  India  at  $5,  or  even  $3  a  month  wagea? 
In  1864,  by  the  accurate  report  of  the  revenue  commission,  it  appears  the  wages  of  an  English  iron 
pnddler  were  $1  80  per  ton,  or  90  cents  per  day,  those  of  an  American  $6  M  per  ton,  or  $3  27  per 
day — much  more  here  than  there,  allowing  for  higher  cost  of  living.  Can  we  so  shape  affairs  that 
American  workers,  in  the  field  and  mill,  shall  be  decently  paid  for  doing  our  own  work?  Or  must 
we  come  to  the  pauper  wages  of  the  old  world  ? 

The  elevation  of  labor  is  called  "  the  sentiment  which  created  civilisation."  Sometimes  we 
find  a  frank  statement  of  the  effect  of  ''free  trade,"  as  in  a  late  New  York  journal. 

"  I  am  for  anqualified  free  trade.  I  would  sell  out  the  custom  houses,  discharge  the  leeches 
there,  and  allow  people  to  sell  and  buy  wherever  they  chose.  This  will  bring  us  to  a  true  and  nor* 
mal  relation. 

"  Commercial  disturbance  would  result.  We  should  be  on  a  new  foundation.  The  first  efbet 
would  be  to  stop  manufacturing  here  and  fill  the  country  with  foreign  goods,  many  of  which  Europe 
would  never  see  her  money  for.  A  commercial  revolution  would  follow,  laborers  would  be  out  of 
employment,  and  the  price  qf  labor  toouldeomedovm,  down,  untU  it  reached  the  Europtan  ttandard, 
and  then  $ue.e$9it  tecuied. 

Success,  possibly,  for  the  few,  but  hard  work  at  pauper  pay  for  the  many ! 

If  a  farmer  half  tills  his  land,  and  buys  silks,  gewgaws,  cloth,  etc,  more  than  he  pays  for» 
year  by  year,  no  matter  how  large  or  rich  his  farm,  he  comes  to  trouble  at  last.  So  with  a  nation. 
Our  trouble  is  the  great  and  growing  tendency  to  idleness  and  extravagance.  Our  boys  complain 
of  work,  and  want  to  be  clerks  or  government  officials.  Our  girls  waste  their  time  on  frivolity  end 
dress,  and  mechanics  and  laborers  want  large  pay  for  little  work,  and  we  see  as  the  result  high 
prices  for  all  the  products  of  industry,  large  importations  of  foreign  commodities  to  supply  the 
deficencies  caused  by  our  idleness,  a  steadily  increasing  foreign  debt,  and  gold  at  a  high  and  in- 
creasing premium. 

A  great  number  of  healthy  men  are  seeking  or  are  holding  public  offices  as  a  means  of  easy 
enpport,  while  the  number  and  cost  of  such  offices  ought  to  be  largely  reduced.  Young  men,  if 
you  would  have  your  manhood  dwindle  and  fade  away,  and  be  a  genteel  and  subservient  pauper,  bs 
ft  seeker  for  government  office.  If  you  would  be  manly  and  indepepdent,  keep  to  your  farms  or 
trades. 

People  talk  aboat  specie  payments,  and  bonds,  and  debt.    Overtrading  with  Europe,  and  on- 
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4l«nrork  at  home,  and  want  of  doTelopment  of  oar  great  reeoorcee,  cause  these  flBancial  troublei. 
fieznoTe  these  causes,  and  tre  can  resume  specie  payments  in  two  yefirs  without  distress  or  rerulsion. 
At  the  close  of  a  great  war,  when  we  ought  to  hare  been  prudent,  if  ever,  our  reckless  impor- 
tations reached  $437,000,000,  or,  deducting  $9,000,000  specie  imported,  $428,000,000.  Bat  the 
Becretary  of  the  Treasury  days  that  the  undervaluations  at  the  Custom  Houses  are  some  20  per 
oent.,  which  is  a  low  estimate,  and  we  must  add  that  amount,  or  $85,720,000,  and  make  a  total  of 
S514,320,000,  for  a  single  year's  imports  in  1867.    Of  this  vast  sum  there  was 

Ootton  manufactories $  30,844,391 

Iron  and  steel 24,000,000 

"Wool  and  its  manufactures 66,800,000 

$121,644,391 

All  this  the  Northwest  alone  shonld  have  produced  or  manufactured,  but  we  have  gone  on  and 
•Hewed  our  imports  to  far  exceed  our  exports  or  ability  to  pay,  until  our  debt  in  Europe,  mostly 
in  England  and  Germany,  is  some  $1,600,000,000,  including  National,  State,  railroad,  and  municipal 
bonds,  and  stocks  ;  and  our  National  obligations  in  the  shape  of  bonds  are  tossed  about  by  foreign 
bankers  at  a  shameful  and  ruinous  discount.  The  yearly  interest  of  this  g^eat  debt  is  $90,000,000, 
ia  gold,  or  more  than  all  our  mines  produce. 

From  January  1st  to  August  1st,  seven  months,  the  exports  of  specie  to  Europe  were  $<10,000,- 
OOO,  while  our  receipts  from  California  were  but  $25,000,000,  and  at  last  the  **New  York  Shipping 
and  Commercial  Litt,"  uttering  the  views  of  great  bankers  and  importers,  says  on  the  8th  of  August: 
^'Various  theories  have  been  adduced  (in  regard  to  the  rise  of  gold),  but  it  would  not  be  difficult  to 
ihow  that  the  real  cause  is  mainly  the  result  of  on  uneven  foreign  trade  movement,  that  is,  the  un- 
due preponderance  of  imports  over  exports,  thus  leaving  a  large  balance  against  the  country,  which 
is  necessarily  draining  ns  of  a  vast  amount  of  treasure,  since  bonds  are  no  longer  available,  in 
adequate  quantities,  for  that  purpose."  I  am  glad  to  see  in  such  a  journal  such  clear  statement  of 
oar  danger  and  its  main  cause.  Repeatedly,  for  years  back,  I  have  made  the  same  statement, 
which  was  passed  by  almost  unheeded,  but  is  at  last  seen  in  all  its  dangerous  magnitude.  More 
work  and  less  extravagance,  more  production  and  less  importation,  more  development  of  our 
Batural  resources,  more  diversified  industry  to  make  our  labor  pay  better,  and  the  debt  decreases, 
•pecie  payment  results,  and  the  vexed  qu'  stion  of  greenbacks  and  bonds  get  settled. 

For  this  increased  production  we  must  have  more  manufactures,  for  mingled  agriculture  and 
nanufivcturers,  such  as  you  can  have  here,  are  the  great  sources  oE  wealth  and  prosperity. 

That  well  known  philanthropist,  Peter  Cooper,  of  New  York,  has  carefully  prepared  a  table, 
lh)m  the  Treasury  Reports  of  1856  and  '57,  showing  the  production,  for  each  man,  woman  and 
ehild,  white  or  black,  in  the  States,  which  shows  the  great  advantage  of  the  manufacturing  Statea. 
I  give  a  part  of  it  to  illustrate : 

Massachusetts ^ $166  60 

Wisconsin 68  41 

Rhode  Island 164  61 

Indiana 99  12 

Connecticut 166  05 

California  (gold  included) 149  96 

Move  on  in  Wisconsin  and  you  can  overtop  Massachusetts,  but  you  must  move  in  that  path. 

B^ing  "the  world's  granary"  and  importing  your  goods  from  Europe  never  will  carry  you  there. 

Tou  see  the  ''wooden  nutmegs"  of  Connecticut  are  worth  more  than  the  gold  nuggets  of  Califor- 

.    nia,  and  may  learn  that  the  iron  mines  and  fleeces  in  your  midst  can  be  made  of  more  value  than 

richest  gold  beds. 

I  have  nothing  to  say  about  motives  or  intentions,  but,  in  fact,  the  man  who  advocates  and 
supports  what  is  called  "free  trade"  is  an  enemy  to  our  country's  good,  and  especially  to  the  good 
of  the  Northwest.  The  free  trade  cry  comes  from  England^  a  country  that  now  levies  duties  on 
imports  to  the  amount  of  about  $100,000,000  yearly,  and  puts  a  tariff  of  300  per  cent,  on  the  tobac- 
co we  send  them.  In  1859  the  duty  on  American  tobacco  imposed  by  the  British  government  was 
$18,724,420. 

A  witty  Frenchman,  Baron  Dupin,  well  said  in  1852  :  "When  the  British  Parliament  applaad 
the  tnfranchisement  of  the  world's  commerce,  they  clap  their  hands,  and  those  hands  are  covered 
by  English  gloves,  protected  against  foreign  gloves  by  a  duty  of  25  per  cent." 

England  has  always  taken  care  of  her  manufactures  until  they  could  stand  strong,  no  mattar 
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bow  long  H  took.  In  the  fonrteenih  century  Edward  III.  forbade  the  exportation  of  rama,  and 
leried  heavy  taxes  on  imported  woolens,  calling  a  Parliament  almost  wholly  to  legislate  on  tbo 
matter.  In  1772  there  were  811  laws  on  wool  and  woolens,  aiming  at  the  building  up  of  this  great 
industry.  In  the  days  of  Queen  Elizabeth,  Lord  Bacon  said  to  her  Ministers,  "Let  us  turn  tli« 
wools  of  our  land  into  cloths  of  our  own  growth.  It  would  set  many  thousands  at  work,  and  mnl- 
tiply  the  materials  five,  ten  or  twenty  times  in  value."  Thus,  for  over  four  hundred  years,  En|^ 
land  constantly  took  care  of  her  woolen  interest. 

In  1610  the  protective  duty  on  foreign  bar  iron  was  $12.50  per  ton  ;  in  1782,  $l);  in  1803,  $21; 
in  1806,  $27 ;  in  1819,  $32,50  ;  in  1836  it  was  reduced  to  $7.50.  Why?  Becatue  through  an  urn- 
wavering  policy  of  protection  for  a  century  and  a  half  her  iron  had  obtained  the  mastery  over  mil 
tompetition.    Then  it  was  time  to  cry  "Hurrah  for  free  trade  in  woolens  and  iron  the  world  over  !" 

As  has  been  well  said  by  Hon.  D.  J.  Morrell,  of  Pennsylvania :  "During  the  last  century  an 
institution  was  founded  in  England,  under  the  style  of  The  Society  for  Propagating  the  Gospel  in 
Foreign  Parts,'  whose  munificent  and  practical  benevolence  is  attested  by  many  churches  still 
standing  in  this  country,  erected  by  funds  which  it  supplied.  The  great  missionary  enterprise  to 
which  England  of  to-day  is  devoted  is  the  propagation  in  'foreign  parts'  of  the  doctrines  of  a  polit- 
ical religion— the  gospel  of  free  trade.  Its  tracts  are  tiie  essays  of  British  economists,  its  culpor* 
teurs,  her  commercial  traders,  its  foreign  missionaries,  the  representatives  of  the  press  of  our 
leading  commercial  city,  and  its  churches,  our  bonded  warehouses.  No  influence  which  can  eon- 
tribute  to  the  spread  of  this  religion  is  despised ;  no  accessible  organ  which  can  affect  opinioa 
abroad  remains  unsubsidised." 

The  solicitude  of  the  English  for  our  adoption  of  their  "free  trade"  profB$iiont  as  our  practiea 
can  hardly  arise  from  philanthropy,  as  they  are  not  vastly  better  or  werse  than  other  people. 

In  1846,  when  our  tariff  was  reduced,  firms  in  Manchester  and  Glasgow  paid  some  $60,00<^  to 
that  end,  and  over  $1;000,000  of  British  money  was  spent  in  Washington.  Samples  of  foreign 
goods  were  shown  in  a  basement  room  of  the  Capitol,  used  for  that  purpose,  and  to-day  there  is  no 
lack  of  money  from  interested  foreign  parties  to  propagate  the  same  "political  gospel." 

But  even  John  Stuart  Mill,  an  able  advocate  of  free  trade,  says  in  his  Political  Economy : 
^The  superiority  of  one  country  over  another  in  a  branch  of  production  often  arises  only  from 
having  begun  it  sooner.  There  may  be  no  inherent  advantage  on  one  part,  or  disadvantage  on  tht 
other,  but  only  a  present  superiority  of  skill  and  experience.  A  country  which  has  this  skill  awl 
experience  yet  to  acquire  may  in  other  respects  be  better  adapted  to  the  production  than  thoM 
which  were  earlier  in  the  field ;  and,  beside,  it  is  a  just  remark,  that  nothing  has  a  g^reater  tendency 
to  produce  improvement  in  any  branch  of  production  than  its  trial  under  a  new  set  of  conditions. 
But  it  cannot  be  expected  that  individual*  thould  at  their  own  eott,  introduce  a  new  manufacture, 
and  bear  the  burdens  of  carrying  it  on  until  the  producers  have  been  educated  up  to  the  line  of 
those  with  whom  the  processes  have  become  traditional.  A  protective  duty,  continued  for  a  reason- 
able time,  will  sometimes  be  the  least  inconvenient  mode  in  which  a  country  can  tax  itself  for  the 
support  of  such  an  experiment." 

This  covers  the  whole  ground  of  proteetion  a»  a  principle,  and  his  only  error  is  in  considering 
as  a  tax  that  which  is  a  help  and  benefit. 

In  1825  heavy  cottons  were  sold  in  New  England  for  23}  cents  per  yard,  in  1840  for  12  cents, 
in  1855  for  9^  cents.  Cotton  hosiery  went  down  from  25  cents  in  1860,  to  12^  cents  a  pair  to-day. 
Lawns  were  imported  from  England  in  1846  at  28  to  30  cents,  then  we  undersold  them.  Delaines, 
of  which  we  consume  two  yards  to  each  of  our  population,  were  imported  at  28  to  30  cents  ;  a  better 
home-made  article  now  sells  at  20  cents.  Carpets  have  been  reduced  25  per  cent,  by  economies  and 
processes  introduced  here.  Our  shoe  industry  excels  the  world  in  quality  and  beauty,  and  only 
needs  a  tariff  to  g^ard  against  fluctuations  abroad.  Ten  years  ago  our  cast  steel  was  imported 
from  England  at  a  duty  of  but  12  per  cent.,  and  its  average  price  was  18  cents  per  pound.  In  1860 
its  manufacture  commenced  in  Pittsburgh,  and  in  18^1  the  duty  was  doubled,  bat  the  foreign  arti. 
cle  went  down  to  13  cents,  and  ours  a  trifle  lower.  Gold  premium  and  war  prices  carried  English 
steel  up  to  45  cents,  but  ours  was  sold,  of  equal  quality,  at  32  cents,  and  our  Government  and 
people  thus  saved  millions  in  the  war,  and  were  saved  from  pitiful  dependence  on  a  foreign  powtr 
not  especially  friendly  to  us  in  the  dbys  of  our  peril. 

These  reduced  prices,  all  under  protection,  are  no  great  tax,  surely. 

John  Quincy  Adams,  in  a  Report  from  the  Committee  on  Manufacturers  to  Congress,  in  1832^ 
said :  "  The  first  act  of  the  first  Congress  was  an  act  levying  duties  on  importations,  and  this  act, 
by  an  exception  to  the  general  rule,  was  preceded  by  a  preamble  as  follows  : 

'  Whbrbas,  it  is  necessary,  for  the  support  of  the  Government,  for  the  discharge  of  the  debt 
of  the  United  States,  and  the  encouragment  and  protection  of  manufactures,  that  duties  be  levied  oa 
Coods,  wares  and  merchandise  imported.' " 
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And  that  able  patriot  ar|;aed  that  thia  was  a  part  of  their  da^  "to  proride  for  the  connlion 
dftf  ence/'  saying,  **  This  common  defence  most  be  prorided  for  as  maoh  against  commercial  riTiIry 
WM  irarlike  inrasion,  for  the  spirit  of  traffic  armed  with  power,  as  the  experience  of  mankind  hat 
proved  is  more  insatiate  and  grasping  that  all  the  Alexanders  and  C»sars  that  ambition  has  is- 
llicted  on  men." 

The  sagacious  Franklin,  writing  from  London  in  1771  to  Humphrey  Marshall,  said  : 
''Every  manufacture  encouraged  in  our  country  makes  part  of  a  market  for  proTisions  within 
eorselves,  and  saves  so  much  money  to  the  country  as  must  otherwise  be  exported  to  pay  for  the 
manufactures  he  supplies.  Here  in  England  it  is  well  known  and  understood  that  wherever  a  man- 
af  acture  is  established  which  employs  a  number  of  hands  it  raises  the  value  of  land  in  the  neigh- 
boring country  all  around  it.  It  seems,  therefore,  the  interest  of  our  farmers  and  owners  of  land 
to  encourage  our  young  manufacturers  in  preference  to  foreign  ones." 
Thomas  Jefferson  said  to  Bei^amin  Austin,  in  1816 : 

"  You  tell  me  I  am  quoted  by  those  who  wish  to  continue  our  dependence  on  England  for  mscB- 
mfactnres.  There  was  a  time  when  1  might  have  been  so  quoted  with  more  candor.  *  *  We 
have  since  experienced  what  we  did  not  then  believe — that  there  exists  both  profligacy  and  power 
«00ugh  to  exclude  us  from  the  field  of  interchange  with  other  nations  ;  that  to  be  independent  for 
the  comforts  of  life  we  must  fabricate  them  ourselves.  We  must  now  place  the  manufacturer 
bj  the  side  of  the  agriculturist." 

Andrew  Jackson,  in  1826,  wrote  to  Dr.  Coleman  : 

"In  short,  sir,  we  have  been  too  long  subject  to  the  policy  of  British  merchants.  It  is  time 
that  we  should  become  a  little  more  Americanized,  and  instead  of  feeding  the  paupers  and  laborers 
of  England,  feed  our  own,  or  else  in  a  short  time,  by  continuing  our  {Mresent  policy,  we  shall  be 
rendered  paupers  ourselves." 

Henry  Clay,  speaking  of  the  balance  of  trade  against  this  country,  uttered  words  worthy  of 
beed  to-day : 

"  In  the  mean  time  there  will  be  an  export  of  the  precious  metals,  to  the  deep  injury  of  in- 
ternal trade,  an  export  of  public  securities,  a  resort  to  credit,  debt,  mortgages.  All  of  these  con- 
ditions are  believed  now  to  be  indicated  by  our  country  in  its  commercial  relation.  What  have  we 
received  for  the  bonds  sent  to  England  ?    Gk>ods.    But  these  bonds  must  be  paid . ' ' 

In  1846,  Daniel  Webster,  looking  into  the  future  of  this  Northwest,  sagaciously  said : 
'*  The  Northwestern  States  are  designed  to  be  manufacturing  States.  They  have  iron  and  coal 
They  have  a  people  of  laborious  habits.  They  have  already  capital  enough  to  begin  works  such 
as  belong  to  new  States  and  new  communities  ;  and  when  the  time  comes — and  it  cannot  but  come 
toon— they  will  see  their  true  interest  to  be  to  feed  the  Northern  and  Eastern  manufacturers,  as  far 
as  they  may  require  it,  and  in  the  mean  time  begin  to  vary  their  own  occupations,  by  having  classes 
of  men  among  them  who  are  not  of  the  now  universal  agricultural  population.  The  sooner  they 
begin  this  work  the  better ;  and  begin  it  they  will,  because  they  are  an  intelligent  and  active  peo- 
ple, and  cannot  fail  to  see  in  what  direction  their  true  interest  lies." 

These  are  the  opinions  of  great  Americans.  Similar  opinions  of  great  Europeans  might  bt 
given. 

Our  distinguished  Political  Economist,  Henry  C.  Carey,  well  known  in  both  Continents,  and 
whose  masterly  writings  should  be  in  every  home-library  and  in  every  school,  well  says  : 

"  Steadiness  and  regularity  in  the  returns  to  agricultural  labor  grow  with  increase  in  the  vari- 
ety of  commodities  produced  in  the  land.  Disease  tends  to  disappear  as  population  increases  and 
a  near  market  is  created.  The  poor  Irishman  sees  his  potatoes  perish  of  rot,  consequent  on  the 
ittcreasing  exhaustion  of  soil ;  the  Portuguese  witnesses  his  hopes  destroyed  by  the  vine  disease  ;  the 
American  farmer  is  visited  by  blight,  resulting  from  taking  from  the  soil  the  material  for  the  ever- 
recurring  wheat  crop.  The  man  who  has  a  market  at  his  door  finds  blight  and  insects  vanish,  and 
liable  to  make  his  crops  more  certain." 

This  plot  of  keeping  back  diversified  industry  in  the  Northwest  is  of  Southern  origin,  and  you 
have  been  kept  raising  cheap  food  by  the  craft  of  the  same  class  of  men  who  rebelled  against  our 
free  institutions,  and  slaughtered  your  sons  in  the  struggle. 

A  book  was  published  at  Augasta,  Ga.,  sold  only  by  subscription,  and  thus  kept  away  from  the 
Korth,  while  it  was  a  sort  of  political  gospel  on  the  tables  of  leading  slaveholders.  A  copy  was 
brought  away  from  some  rebel's  library  by  one  of  the  ''boys  in  blue,"  from  which  I  make  ex- 
tfacts. 

The  title  of  this  large  volume  is  "  Cotton  is  King,  and  Pro-Slavery  Arguments,  comprising 
the  writings  of  Hammond,  Harper,  Christie,  Stringfellow,  Hodge,  Bledsoe  and  Carlwright  on  this 
important  subject ;  by  E.  N.  Elliott,  D.  D.,  President  of  Planter's  College,  Mlttiisippi }  with  an 
Smsj  on  Slavery  in  the  light  of  International  Law,  by  tlM  Editor." 
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It  is  the  plots  and  plans  o£  the  glare  power,  ^t  np  for  their  own  stndj  and  ase,  and  a  part  of 
the  base  scheme  was  to  form  an  alliance  with  British  cotton  spinners,  raise  the  delusive  cry  of 
''free  trade,"  to  give  them  a  market  for  their  cotton  goods,  and  to  keep  down  monofactaring  in 
the  North  and  West,  that  yon  might  raise  cheap  food  for  their  negroes  ? 

A  writer  on  the  *'  Economic  Relations  of  Slavery"  thus  states  the  case : 

«  Bat  they  could  not  monopolize  the  market  for  cotton  unless  they  could  obtain  a  cheap  tap- 
ply  of  food  and  clothing  for  their  negroes,  and  raise  their  cotton  cheaper  than  their  rivals.  A 
manufacturing  population,  with  itt  mechanical  coadjutort  amidtt  the  provision  growers ,  on  a  tealM 
tuck  at  the  protective  policy  propoted,  would  create  a  permanent  market  {at  h  >m<)  for  their  pr<h- 
duett  and  enhance  the  price,  whereat,  if  this  manufacturing  could  he  prevented,  and  a  system  of 
free  trade  be  adopted,  the  South  could  be  the  chief  provision  market,  and  the  fertile  land  North 
supply  the  cheap  food  for  our  slaves,  ♦  ♦  ♦        '    ♦        . 

**li  they  could  establish  free  trade  it  would  insure  the  American  marktt  to  foreign  mant^ 
faetttrers,  secure  the  foreign  market  for  their  cotton,  repress  home  manufactures,  force  a  larg« 
nnmber  of  northern  men  into  agpricnlture,  multiply  the  growth  and  diminish  the  price  of  provi^ 
ions,  and  feed  and  clothe  their  slaves  at  lower  rates." 

The  writer  goes  on  to  show  how  the  West  '<had  its  attention  turned  South  for  a  market,"  and 
fuUy  reveals  their  scheme  for  making  you  pioneers  of  the  West  work  cheap,  and  keep  factories 
away,  for  their  benefit,  under  a  ''free  trade"  delusion,  to  strengthen  which  "the  southern  planter 
and  the  English  manufacturer  became  united."  Comment  is  needless.  Farmers  of  Wisconsin,  how 
do  you  like  the  plot? 

I  present  these  facts  because  no  class  of  men  in  this  country  should  have  more  interest  in, 
or  would  reap  equal  benefit  from,  the  building  up  of  varied  industry  in  this  region  than  tbo 
farmers,  and  it  is  important  they  should  have  clear  views  of  the  best  means  and  wisest  policy 
to  that  end. 

We  greatly  overrate  the  importance  of  the  English  grain  market. 

When  the  British  com  laws  were  repealed,  the  inducement  was  held  out  by  the  English^ 
and  the  hope  entertained  by  our  grain  growers,  that  a  large  market  would  open  there  for  oar 
products. 

But,  in  twelve  years  after  the  repeal  of  the  com  laws,  from  1848  to  1860,  our  exports  of  bread- 
stuffs  to  England  had  decreased,  in  proportion  to  our  population,  almost  thirty  per  cent.,  even  hj 
English  estimate  twenty-seven  and  a  half  percent. 

During  the  same  years  the  British  imports  of  grain  from  this  country  were  only  one-fifth  the§r 
imports  from  other  countries. 

Milwaukee  and  Chicago  often  send  oJTin  ten  days  more  grain  and  Jtour  than  England  has  takms 
from  us  each  year,  on  the  average,  for  twenty  years  past. 

The  eleven  Northwestern  States,  in  1860,  produced  $900,000,000  worth  of  grain  and  provisiotM 
for  consumption  and  export,  of  which  only  $25,000,000  worth  went  to  foreign  countries,  and  letf 
than  half  of  that  to  Great  Britain,  while  our  Eastern  States  and  the  South  took  $190,248,655  worth, 
or  more  than  seven  and  a  half  times  as  much  as  all  foreign  countries.  New  England  is  a  larger 
market  for  us  than  Old  England.  The  annual  average  of  our  exports  to  Great  Britain  from  1846  to 
1860  inclusive,  is  computed  at  only  $6,048,645. 

Your  farming  needs  great  improvement.  With  change  of  crops,  root  culture,  deep  ploughing, 
under-draining,  plaster  and  manure,  I  doubt  not  your  products  per  acre  will  vastly  increase,  and 
that  fruits  and  other  products  you  now  find  it  hard  to  raise  will  yield  abundantly.  Tou  need  to 
plant  orchards  and  to  have  groves  of  trees  growing  to  shield  exposed  lands  on  the  prairies  from  tha 
blasts  of  the  winter  wind. 

All  the  labor  and  money  spent  in  this  way  will  be  repaid  a  hundred  fold ;  and  it  would  be  timely 
wisdom  if  township  and  county  Agricultural  Societies  would  combine  some  broad  plans  for  tha 
planting  of  trees,  and  perhaps  laws  might  be  passed  for  that  purpose.  Bat  all  these  improvements, 
so  greatly  needed,  I  have  little  expectation  of  seeing  until  you  diversify  your  industry  and  increaas 
your  home  market. 

Let  me  warn  you  of  another  great  change  that  is  coming.  The  South  will  not  only  raise  their 
own  grain,  but  compete  with  yoa  on  the  seaboard  and  in  Europe.  That  region  has  so  long  been 
looked  at  as  fit  only  to  produce  cotton,  and  rice,  and  sugar,  that  we  forget  its  capacity  for  g^rain 
growing.  From  Virginia  through  to  Alabama  and  Louisiana  are  great  tracts  of  the  finest  wheat 
regions^  capable  of  prodacing  that  grain  of  the  choicest  quality,  and  putting  it  in  market  in  New 
York  or  Boston  a  month  or  more  earlier  than  you  can,  and  at  no  more  cost.  This  is  beginning 
already,  and  it  is  sure  to  come,  and  it  is  well  for  you  to  foresee  and  prepare  for  it. 

Iti  approach  ihonld  itimolate  yoa  anew  in  yoor  good  work  el  patting  farm  and  f acfeoiy  aide  hf 
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sid*,  «nd  should  Itad  yoa  also  to  look  abovt,  and  find,  if  possible,  iom»  nsir  product,  fitted  for  jovr 
•oil  and  climate,  that  may  help  to  keep  all  right. 

^  8och  a  product  is  in  yonr  reach  in  the  sng^r  beet,  the  cnltnre  of  which,  and  the  manufacture  of 
•u^w,  shonld  grow  ap  in  the  "Northwest,  in  ten  years  time,  to  an  extent  sufficient  to  stop  import*- 
tionsy  and  keep  at  home  $40,000,006  we  send  abroad  yearly  for  sugar. 

In  France,  this  great  industry,  sterting  into  new  life  under  the  efforts  of  the  gjeat  Kapoleon— 
wbo  resolred  to  counteract  the  British  blockade,  which  had  raised  the  price  of  sugar  to  a  dollar  a 
pound,  and  offiBred  premiums  and  imposed  heavy  tariffs  on  imported  sugar — had  no  marked  or  rapid 
progress  until  1818,  but  now  compete  with  cane-sugar,  and  instead  of  wanting  a  tariff  pays  a  large 
•mn  in  goyemment  taxes. 

From  a  report  of  the  active  and  able  Commissioner  of  Agriculture  in  Washington,  Hon.  Horace 
Cftpron,  who  is  gaining  much  valuable  information  on  this  important  subject,  I  learn  that :  '<At 
tb*  first  of  January,  1808,  8,173  refineries  of  beet  root  sugar  were  reported  as  in  operation  iu 
Bnrope. 

'*Th4  total  product  in  1828  U  Hated  to  hwe  been  7,000  tont;  in  1851,  180,000  ton* ;  and  «» 
1867  the  enormoui  quantity  of  663,000  ton*,  or  1,485,120,000  pounds,  worth  $100,000,000,  or  about 
9€9€n  eenti  per  pcand, 

"Sixteen  years  ago,  France  was  able  to  manufacture  half  of  her  total  consnmpticn  of  sug^ar, 
or  fiO,000  tons ;  and  Belgium,  consuming  14,000  tons,  imported,  in  1851,  but  4,000  tons,  Germany, 
at  the  same  date,  produced  48,000  tons ;  Austria,  15,000,  and  Russia  35,000  tons ;  the  latter  country 
also  Importing,  at  that  time,  50,000  tons  of  sugar  in  addition  to  the  home  product.  The  tota^ 
wi^nmfaeture  of  Europe,  at  itated  above,  hat  been  ajmott  quadrupled  tince  that  date,  and  cane  tugar 
to  tevtral  of  thote  Stat et  it  now  tcarcelf  known. 


"The  product  of  beets  per  acre  is  from  fourteen  to  fifteen  tons  in  France  and  Belgium.  Bnor- 
Bons  crops  have  occasioi^ally  been  reported,  110  tons  per  acre  in  one  instance. 

"A  ton  of  beets  yields  about  one  hundred  pounds  of  raw  sugar.  At  first  the  proportion  of 
sugar  obtained  was  but  three  per  cent ;  it  was  increased  to  six,  and  even  to  sevon  and  a  half 
per  cent. 

'*The  beet  cake  for  feeding  purposes,  the  molasses,  alcohol,  and  other  products  obtained, 
greatly  increase  the  aggregate  which  makes  the  total  value  of  this  branch  of  industry.  Beet  sugar 
districts  become  so  enriched  that  far  greater  amounts  of  the  cereals  and  other  products  of  agricul. 
tore  are  obtained  than  before  beet  factories  were  known. 

"The  growing  of  the  beet  requires  rotation,  as  well  as  thorough  culture  and  careful  weeding. 
It  would  therefore  be  a  boon  of  untold  value  to  our  wheat-producing  districts  of  the  West,  which 
are  decreasing  year  by  year  in  returns  for  labor  expended  from  these  causes,  and  the  additional 
neglect  of  stock  growing. 

"A  promising  beginning  in  beet  sugar  making  has  been  commenced  in  Chatsworth,  Illinois, 
and  fine  samples  of  its  sugar  may  be  seen  in  the  museum  of  this  department.  A  history  of  this  en- 
terprise will  hereafter  be  given. 

"Another  feature  of  the  business  is  worthy  of  attention.  The  production  of  the  sugar  beet  by 
by  farmers,  for  sale  in  a  dried  state  to  manufactures  of  sugar,  may  be  made  to  yield  an  immense 
revenue  to  rural  industry.  The  beets  are  cut  in  small  pieces  after  washing,  and  dried  by  artificial 
heat,  by  which  process  from  eighty  to  eighty-four  per  cent,  of  their  weight  is  expelled,  leaving  a 
residue  containing  fifty-five  per  cent,  or  more  of  sugar,  which  is  extracted  by  infusion,  often  after 
months  of  delay  and  transportation  to  distant  factories.  A  specimen  of  this  dried  beet  can  be  sees 
b  this  department,  made  by  Thomas  Oennert,  of  Chatsworth,  111.,  who  claims  about  80  per  cent,  of 
sugar  in  it.  As  an  illustration  of  the  extent  of  such  a  business,  a  record  may  be  cited  of  an  estab- 
lishment for  obtaining  sugar  by  infusion  of  dried  beet,  at  Waghausel,  near  Carlsruhe,  in  the  Grand 
Duchy  of  Baden,  in  which  3,000  people  were  employed,  a  capital  of  eighty  millions  of  francs  (or 
sixteen  million  dollars)  used,  and  twelve  acres  of  land  covered  with  buildings." 

In  Germany,  the  beet  sugar  paid  last  year  $12,678,000  in  a  tax  to  the  government,  and  coold 
defy  competition  ;  and  in  France  120,000  tons  were  made  in  three  months,  in  1807. 

What  they  have  done  we  can  do  surely.  Let  that  crop  be  a  means  of  improvement  and  wealth 
among  you,  and,  if  it  be  necessary,  the  National  Government  should  take  measures  for  the  encoar- 
igement  of  this  important  industry. 

It  is  a  privilege  to  meet  the  working  men  and  women  of  Wisconsin  on  an  occasion  like  this. 

I  have  offered  these  views  and  presented  these  facts  not  as  new  or  original  with  me,  but  bt- 
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CMse  I  ftel  they  are  of  nUl  importaaoe  with  nii  and  to  tluhi  Future  we  would  make  great  and  iraiiy 
noble. 

I  hftTe  dwelt  on  the  importance  of  boilding^  np  divertiiied  indastrj,  because  it  ia  of  great  iiB- 
pQrtance  to  farmers,  and  to  all.    In  the  fit  words  of  another : 

"  We  cannot  have  the  best  farming  until  toe  have  the  ^aet  numufoictitring,  in  varied  forme  and  ««- 
tejriaU,  each  cu  indieptmoble  help  to  the  growth  and  perfectneee  of  the  other, 

"Giye  us  both,  and  the  blending  of  these  varied  experiences  and  vocatione,  the  meeting  and 
mingling  of  these  many  life-currents,  tinged  and  shaped  by  sach  mastery  of  man  over  Nature's 
forces  and  materials,  is  full  of  benefit.  It  is  ciTilisation,  culture,  wealth  of  soul  as  well  as  of  purse. 
To  the  farmer  it  is  increase  of  the  product  of  his  acres,  economy  of  exchange,  work  of  hand  or 
bcain,  for  whatever  gift  of  power  or  character  his  children  may  possess,  instant  and  constant  call 
for  a  variety  of  labor,  and  all  the  while  the  thrill  of  inrentive  genius  pulsing  through  the  serene 
quiet  of  his  life  in  the  fields,  saving  it  from  all  narrowness  or  stagnation,  that  he  niay  the  more  en- 
joy Nature's  beauty,  and  the  better  make  her  forces  serve  him.'* 

I  do  not  feel  like  a  stranger  among  you.  Coming  to  this  Western  country  forty  years  ago,  in 
my  boyhood  and  youth  I  shared  the  toils  and  privations  of  our  pioneer  life.  I  have  rolled  a:bd 
burnt  logs,  and  ploughed  and  planted,  and  hoed  and  harvested,  amidst  stumps  and  girdled  trees, 
with  the  forests  all  around  the  little  clearings. 

I  have  sailed  along  the  wild  shores  of  your  then  new  territory,  landing  at  Milwaukee,  when  a 
few  rude  cabins  were  the  pitiful  beginning^  of  what  is  now  a  large  and  beautiful  city.  I  landed 
flour  in  a  small  boat,  lying  off  the  mouth  of  Chicago  river,  when  there  was  only  a  few  houses,  m 
ruinous  warehouse,  an  old  fort,  and  a  miserable  so-called  hotel,  on  the  open  prairie  where  now  rises 
another  great  city,  and  have  always  been  glad  of  these  my  toils  and  trials,  since  they  earned  me  the 
privilege  of  somewhat  appreciating  the  laborious  life  of  the  pioneer. 

My  efforts  have  been,  with  yours,  in  this  broad,  western  field.  Much  has  been  done,  and  mors 
is  yet  to  be  done. 

.  Let  us  go  on,  with  faith,  courage  and  unyielding  effort,  to  build  up,  in  your  own  State,  and  for 
our  common  country,  a  future  in  which  labor  shall  be  free  and  honored,  genius  and  skill  find  ample 
scope  in  widely  varied  occupations,  and  farmer  and  manufacturer  work  out,  in  fraternal  spirit  and 
with  a  common  purpose,  the  great  problem  of  industrial  independence. 
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BY  JOHN  H.  KLIPPART,  OP  OHIO. 


No  one  who  baa  lived  in  Ohio  during  the  past  twenty-five  years  will  for  a  singula  moment  doul>t 
that  agriculture,  whether  regarded  as  an  art,  a  business  or  a  science,  is  really  progressive,  and  w# 
have  almost  arrived  at  that  stage  when  we  can,  with  tolerable  safeJty,  indicate  the  character  of  th» 
man  by  the  appearance  of  his  farm.  The  successful  farmer  has  everything  in  appropriate  order, 
and  his  crops  are  always  good  j  because  almost  any  Ohio  soil,  well  managed,  will  always  yield 
good  crops,  but  the  same  soil,  badly  managed  or  indifferently  cultivated,  will  yield  a  poor  crop 
both  in  quantity  and  quality.  It  must  be  admitted  that  these  are  rather  elementary  principles,  but 
our  farmers  are  so  very  apt  to  lose  sight  of  them  that  they  cannot  be  too  frequently  repeated,  whilst 
at  the  same  time  these  principles  embody  all  there  is  of  Agricultural  Progress. 

The  prosperity  of  a  farm  depends  entirely  upon  the  activity,  intelligence,  experience  and  tht 
science  of  the  farmer.  The  word  or  term,  "science,"  is  not  introduced  as  equivalent  to,  or  synony- 
mpns  with,  hypothesis  or  speculation,  but  in  its  true  definition,  viz :  ascertained  facts  j  for  agricul- 
ture is  really  a  science— is  a  thing  of  well-ascertained  facts,  notwithstanding  many  are  engaged  ia 
it  who  make  it  a  thing  without  a  name,  without  any  definite  object  or  rule,  and  abandon  it  to  th» 
hazards  of  being  controlled  and  directed  entirely  by  routine.  They  acquire  wealth  not  so  much  by 
absolute  gain  as  the  reward  for  their  labors,  as  they  do  by  a  rigid  self-denial  and  saving,  which  they 
are  pleased  to  call  economy,  but  which  often  proves  to  be  more  expensive  than  a  very  liberal  out- 
lay of  money  or  labor  would  be.  There  are  many  fields  where  a  good  system  of  underdrainlng- 
would  produce  double  the  crops  that  they  now  produce — would  it  not  be  economy  to  underdrain 
them?  But  the  farmer  says  it  is  too  expensive.  Can  he  afford  to  be  content  with  fifteen  bushels  of 
wheat  per  acre,  when,  with  the  same  labor,  he  might  have  thirty  by  underdraining  ?  Is  not  his  sav- 
ing, or  economy  as  he  calls  it,  a  very  expensive  operation  ?  lie  does  not  think  so,  because  it  doef 
not  take  any  of  the  money  now  in  his  pocket  out  of  it,  but  it  keeps  much  out  that  otherwise  would 
go  in. 

There  is  a  record  of  a  Frenchman  who  believed  that  he  had  discovered  the  method  of  casting 
an  entire  font  of  printing  type  at  a  single  cast.  Such  an  invention  would  have  been  a  certain  for- 
tune. He  devoted  an  entire  year  to  the  construction  of  his  machinery,  and  would  not  accept  the 
advice  or  assistarce  of  any  master  mechanics.  But  in  order  to  operate  his  machine  successfully 
he  discovered  that  it  was  necessary  to  invent  several  other  auxiliary  or  subordinate  machines.  Ont 
day  a  master  machinist  called  on  him  and  was  almost  stupefied  on  beholding  the  amount  of  money^ 
time  and  labor,  together  with  a  veritable  effort  of  genius,  expended  in  an  endeavor  to  invent  three 
or  four  secondary  machines,  which  really  had  been  invented,  improved  and  perfected  more  than 
twenty  years  previously. 

The  illiterate  agriculturists  are  in  precisely  the  same  catagory  with  this  inventor ;  they  are  ex- 
pending the  treasure  of  their  brains  and  their  hands  in  accomplishing  anew  that  which  has  long 
lince  been  known,  recorded  and  described  in  many  of  the  agricultural  textbooks. 

In  agricultural  affairs  there  is  ah  endless  chain  of  the  relation  of  one  thing  to  another.  Wheat 
will  not  g^row  oF  itself— it  must  be  cultivated  to  get  good  crop ;  it  must  be  hoed  like  com  or  pota- 
toes, and  well  uianurfd  ;  in  order  to  obtain  manure  we  must  rear  cattle  f  to  rear  cattle  we  mast 
have  forage  ;  there!' re,  if  we  want  beef  and  wheat  we  must  rear  cattle,  and  on  our  good  or  bad 
management  of  these  two  things  depends  the  greater  part  of  our  prosperity  and  happiness. 
A  K— 29 
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The  great  aim  and  object  of  County  Agricultural  Societies  is  for  the  enconragement  and  im- 
provement  of  agricolture.  The  State  furnishes  a  fund  for  this  purpose,  and  county  societies  should 
■ee  to  it  that  this  fund  is  not  abused.  Agriculture  is  progressive,  and  therefore  the  law-makers 
wisely  left  the  fund  to  be  disposed  of  by  the  societies  in  such  manner  as  would  best  promote  and 
secure  the  contemplated  object.  Now,  it  is  a  pertinent  and  yet  a  rery  delicate  question  to  inquire 
if  the  managers  of  county  societies  have  disposed  of  this  fund  in  the  best  possible  manner.  Wbal 
improvements  in  agriculture  have  been  realized  in  consequence  of  this  fund  ?  Do  we  grow  any 
more  wheat  per  acre  since  establishment  of  county  societies  than  we  did  before  ?  Statistics  show 
«18  that  the  wheat  crop  has  been  decreasing  year  after  year  since  1860,  whereas  it  should  have  been 
Increasing.  Since  1863,  Ohio  has  not  grown  wheat  enough  for  seed  and  home  consumption,  the 
crops  of  1864-5-9  being  less  than  10  bushels  per  acre.  What  bread  crop  has  increased  to  take  the 
place  of  wheat?  Com  has  not  increased  relatively ;  neither  have  any  of  the  other  crops  according 
io  the  statistics  annually  collected. 

Are  we  then  to  conclude  that  no  improvement  can  possibly  be  made  in  the  improvement  of  crept ; 
«r  shall  we  conclude  that  county  societies  have  not  been  as  efficient  as  they  should  have  been  ?  No 
one,  I  presume,  will  for  a  moment  doubt  the  purity  of  the  intention  of  the  managers  of  county  so- 
■deties,  but  they  have  not  accomplished  that  which  it  was  intended  they  would  or  could  accomplish. 
For  myself,  I  have  no  fault  to  find  with  the  conduct  of  these  societies,  for  experience  has  taught 
me  ihat  progress  in  agriculture  is  more  difficult  to  secure  than  in  any  other  industrial  pursuit ;  and 
I  am  happy  in  bearing  witness  that  these  societies  have  accomplished  one  thing  which  perh^w  could 
Bot  have  been  accomplished  iu  any  other  manner,  vis  :  they  have  awakened  a  deep  interest  and  M- 
«nred  attention  to  agricultural  affairs ;  and  we  are  now  where  we  should  have  been  twenty  or  Huitj 
years  ago,  but  even  at  this  late  day  let  us  go  to  work  vigorously  and  with  a  will,  and  show  to  the 
world  that  there  is  such  a  thing  as  bonajlde  improvement  in  agriculture.  And  here  allow  me  to  tug^ 
gtet  how  improvements  may  be  made.  At  the  county  fair  there  are  a  doaen  samples  of  wheat  offer- 
ed for  the  premium.  A  miller  or  wheat  dealer  is  selected  as  chairman  of  that  committee ;  he  ex* 
amines  the  wheat  with  a  dealer's  or  a  miller's  view — knows  its  commercial  or  milling  qualities  and 
value,  and  accordingly  awards  the  premium  to  the  best  sample.  All  this  is  right  and  proper — the 
■pectators  can  see  what  kind  of  wheat  is  desirable  in  the  market.  The  chairman  makes  an  entry 
OB  the  book  opposite  the  number  of  the  sample,  "Premium."  That  is  all  the  record  there  is  of  tha 
matter,  and  all  the  knowledge  gained  is  that  that  particular  sample  is  more  salable  than  the  others. 
Who  knows  the  name  of  this  variety  of  wheat?  Who  knows  how  much  it  yielded  per  acre?  Who 
knows  whether  it  was  drilled  or  sown  broadcast?  Who  knows  what  kind  of  soil  it  grew  on  ?  Who 
knows  how  that  soil  was  prepared,  and  what  were  the  previous  crops  ? 

Now,  is  not  all  this  knowledge  just  as  necessary  as  it  is  to  know  which  sample  "took  tbt 

-  premium  ?"  This  knowledge  is  absolutely  necessary  for  the  fanner ;  but  the  county  society,  whdil 
it  cheerfully  furnishes  the  money  to  pay  the  premium,  takes  no  steps  at  all  to  secure  this  most 
Beeded  information  and  to  disseminate  it  when  obtained.  The  acquisition  and  diasemination  of 
this  knowledge  is  a  part  and  parcel  of  the  duty  of  every  county  society,  as  I  understand  the  law. 
The  county  society  is  to  obtain  this  information,  transmit  it  to  the  office  of  the  State  Board  for 
publication  in  the  annual  report,  of  which  20,000  copies  are  printed  annually.  Then,  too,  the 
chairman  of  the  committee  should  state,  in  writing,  what  are  the  special,  particular  or  ipeciftc 
qualities  of  the  wheat  and  why  he  awarded  it  the  premium.  It  would  be  better  for  the  county  so- 
cieties to  exact  such  information  from  the  producer  and  from  the  committee,  because,  then,  no  one 

-  would,  or  with  any  degree  of  propriety  could,  charge  that  the  committee  was  influenced  by  per- 
•obbI  or  interested  motives. 

In  1862,  the  Ohio  State  Board  of  Ag^culture  offered  a  premium  of  $20  for  the  best  crop  of 
wbeat  not  less  than  6  seres  nor  less  than  40  bushels  per  acre.  The  premium  was  not  awarded  that 
year,  and  in  1863  the  premium  was  increased  to  $40,  but  failed  to  obtain  a  single  applicant  for  the 
premium ;  not  only  that  year,  but  also  in  '64,  '66,  '66,  and  '67.    In  1S58,  Baldwin,  Dewitt  ft  Co., 

-  of  Cleveland,  placed  at  the  disposal  of  the  board  one  of  Manny's  combined  Reaping  and  Mowing 
machines,  to  be  awarded  for  the  best  crop  of  wheat  not  less  than  1 0  acres,  nor  less  product  than 
lour  hundred  bushels.  This  same  premium  was  extended  to  1868— both  years  failed  to  have  a 
single  applicant.  In  1860,  the  premium  offered  in  1863  was  again  placed  on  the  list,  and  up  to  this 
lime,  a  period  of  16  years,  has  failed  to  invite  a  single  competitor.  Why?  Certainly  not  because 
40  bushels  per  acre  is  not  or  cannot  be  grown,  but  because  the  growers  do  not  care  about  answer- 

'  iag  the  queries  the  board  propounds.  Every  year  since  1866,  with  the  exception  of  '69  and  '66^ 
gtBttemen  have  told  me  that  if  the  board  would  dispense  with  the  answers  to  these  questions  tiial 
the  premium  would  undoubtedly  be  taken  every  year ;  and  I  have  no  doubt  that  it  would.  The 
Iboard  does  not  oare  to  pay  $40  to  know  that  40  bushels  of  wheat  can  be  grown  per  acre,  but  the 
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boftrd  IB  wiUin;  to  pay  that  amount  to  know  pfcUtly  how  it  if  done,  lo  that  tha  information  mtsj 
be  ipread  broadcast  orer  the  State. 

Preminms  are  awarded  and  paid  on  fat  cattle— those  who  risit  the  Fair  see  the  cattle  and  know 
they  are  fat ;  bat  can  any  one,  except  the  owner,  tell  how  they  were  fatted  and  how  mach  it  cost  to 
make  them  fat  ?  The  State  Board  ought  not  to  award  a  premium  on  any  animal  which  has  passed 
out  of  the  hands  of  him  who  bred  it  or  reared  it.  I  hare  frequently,  at  Fairs,  asked  questions  ol 
stock  men  relative  to  the  history  of  animals  they  exhibit,  and  have  been  answered  that  they  kntw 
nothing  of  its  history,  that  it  was  bred  by  Mr.  A.,  and,  in  the  owner's  judgment,  was  a  good  ani- 
mal. The  young  farmer  goes  to  the  Fair  to  see  and  to  learn  \  how  can  he  learn  anything  if  there 
is  no  record  of  facts  made — how  can  he  learn  from  reports  if  the  experience  of  others  is  not  re- 
corded 7  President  Beckwith  with,  of  the  Michigan  State  Agricultural  Society,  very  pertinently 
says: 

''I  am  more  strongly  impressed  than  ever  that  much  harm  results  to  an  agricultural  exhibition 
when  racing  is  encouraged.  Nor  can  I  see  any  good  resulting  from  the  adoption  of  any  English 
custom  which  is  not  backed  by  the  moral  sentiment  of  our  people ;  such,  for  example,  as  hone 
racing,  or  running  horses  through  board  fences.  I  have  no  doubt  of  the  superiority  of  the 
thoroughbred  horse,  and  would  encourage  their  more  general  introduction  among  breeders ;  ye^  I 
do  not  see  the  necessity  of  a  Jockey  race  at  a  State  Fair  to  show  their  action  or  test  their  powtn 
of  endurance. 

"I  would  suggest,  in  regard  to  the  classes  of  carriage  and  gentlemen's  driving  horses,  that  a 
rule  be  adopted  requiring  the  owners  themselves,  in  all  cases,  to  drive  and  manage  their  own  horses 
when  competing  for  a  premium.  In  other  words,  to  exclude  professional  jockeys  and  horse  trainers 
from  taking  charge  of  and  managing  this  class  of  horses  when  on  trial  and  contending  for  prises  at 
our  SUte  Fair." 

I  have  thus  briefly  referred  to  this  matter  of  premiums  to  show  that  it  does  not  accomplish  all 
that  it  should  do,  but  I  very  willingly  give  it  credit  for  what  it  has  accomplished,  vis :  it  has 
created  and  maintained  a  spirit  of  emulation  among  the  industrial  classes  Which,  without  pre* 
miums,  would  have  lain  dormant  until  this  day ;  and  for  the  farther  purpose  of  demonstrating  how 
difficult  it  is  to  obtain  well  authenticated  facts  in  detail. 

Our  progpress  in  agriculture  depends  entirely  upon  the  accumulation  and  dissemination  of  an- 
thentic  facts.  The  Germans  and  their  descendants,  the  lowland  Scotch,  have  made  more  rapid  pro- 
gress in  agriculture  than  any  other  nation.  They  too  encountered  the  same  difficulties  in  obtain- 
ing precUe  and  well  authenticated  information,  and  therefore  adopted  a  different  system,  in  part. 
They  retained  the  system  of  prises  or  premiums,  but  instead  of  having  a  miscellaneous  exhibition, 
they  held  in  one  locality  an  exhibition  of  horses,  in  another,  of  cattle,  in  a  third,  one  of  sheep,  in 
a  fourth,  one  of  swine,  in  a  fifth,  one  of  poultry,  in  a  sixth,  one  of  goats,  in  a  seventh,  one  of 
dogs,  in  an  eighth,  one  of  agricultural  implements  and  machinery,  in  a  ninth,  one  of  farm  crops. 
The  committees  are  paid  for  their  services ;  their  reports  are  able  documents,  and  I  am  free  to  con- 
fess that  I  have  learned  more  with  reg^ard  to  special  topics  from  these  committee  reports  than  I 
have  from  agricultural  text-books.  Here  in  Ohio  we  practically  ignore  all  committee  reports.  I 
mention  these  things,  not  in  a  fault-finding  or  captious  spirit,  but  to  demonstrate  that  in  the  present 
condition  of  things  our  progress  must  necessarily  be  very  slow. 

Since  the  discussions  relative  to  an  Agricultural  College  have  been  commenced,  I  am  often 
asked  whether  I  really  think  that  education  is  of  any  advantage  to  a  farmer.  I  always  reply,  ''of 
more  advantage  to  farmers  than  to  any  other  class  of  community."  In  reply  to  this  I  have  several 
times  been  told  that  Mr.  B.,  of  "such  a  place,  commenced  life  an  orphan  boy,  or  a  very  poor  boy, 
and  even  now  can  hardly  write  his  name,  reads  no  papers,  never  thinks  of  books,  yet  is  a  very 
shrewd  man,  a  successful  farmer,  and  is  worth  $50,000." 

If  Mr.  B.  made  his  fortune  by  ignorance,  then  we  had  better  offisr  premiums  for  ignorance  and 
abolish  our  systems  of  common  schools.  But  tell  me,  if  ig^norance  is  the  cause  of  success,  why 
are  not  all  ignorant  men  successfuf  ?  It  is  industry  and  the  prudent  application  of  one's  knowledge 
that  leads  to  the  accumulation  of  wealth,  whether  educated  or  not.  Men  endowed  with  special 
talents  and  genius  ever  spring  up,  or  are  bom  in  all  ranks  and  classes  of  society,  and  in  all  con- 
ditions of  life. 

Napoleon  Bonaparte  was  one  of  these  men ;  bom  of  humble  parents,  he  became  the  first  mili- 
tary man  in  the  world.  The  armies  led  against  him  were  commanded  by  the  ablest  men  of  Europe 
combined— men  who  had  studied  military  science  as  a  matter  of  routine ;  generals  who  arrayed 
their  men  in  line  of  batfle,  as  did  Charles  XII  of  Sweden ;  at  did  Wallenstein ;  as  did  Frederick 
the  Qreat,  of  Prussia ;  but  with  all  their  science,  discipline  and  rigid  adherence  to  precedent, 
could  not  defeat  Napoleon  except  through  treachery.  He  was  a  genius,  and  his  education  sharp- 
ened his  natural  abilities.    And  so  with  these  very  snccessfnl  but  uneducated  fanners— they  mo- 
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med  hj  sheer  force  of  industry  and  rigid  application  of  natural  ability,  and  who  would  adorn  a 
more  than  ordinary  place  in  any  position  in  life  which  they  may  happen  to  be  placed.  Will  any 
toie  deny  that  if  these  same  men  were  highly  educated  that  they  would  not  have  amassed  much 
larger  fortunes  if  money  making  is  to  be  accepted  as  the  standard  of  success  ?  The  gjeat  and  very 
|K>pular  error  consists  in  the  fact  that  education  and  knowledge  are  regarded  as  synonymous  terms. 
One  may  have  much  knowledge  without  any  education  or  learning ;  and  on  the  contrary,  one  may 
be  very  highly  educated  and  yet  have  rery  little  knowledge,  and  education  is  very  little  else  than 
teaching  us  how  to  use,  appreciate  and  classify  knowledge ;  for  knowledge  consist  purely  and 
•imply  of  what  we  know.  Therefore,  a  man  may  know  how  to  plow,  how  deep  to  sow  ;  may  know 
when  to  harvest ;  may  understand  or  know  all  about  a  plant ;  which  end  of  the  wheat  seed  sprouts ; 
vtien  and  how  the  wheat  stools  or  tillers ;  may  know  perfectly  well  when  a  horse  is  sick  and  what 
mils  him;  may  know  bow  to  breed  and  rear  domestic  animals,  and  yet  may  not  know  a  single  letter 
d  the  alphabet  or  the  simplest  rules  of  arithmetic.  It  is  wrong  to  suppose  that  because  a  man  has 
vtudied  the  "  Binomial  Theorem/*  "  Quadratic  Equation*/*  and  "  Conic  Sections/*  that  he  neces- 
sarily is  a  successful  breeder  of  mutton  sheep  ;  or  because  one  has  studied  spherical  trigonometry, 
astronomy,  can  calculate  eclipses  and  make  almanacs,  that  he  necessarily  can  make  a  good  sub-soil 
plow.  But  I  will  venture  to  assert  that  the  man  who  has  made  these  studies  will  be  a  more  success- 
ful breeder,  provided  his  taste  lies  in  that  direction,  or  a  better  plow  maker,  if  his  predilection 
ghould  take  that  turn,  than  the  man  who  has  not  made  these  studies.  Because,  these  are  very 
concise  and  intricate  studies,  and  require  the  concentration  of  the  entire  mind  during  a  period  of 
perhaps  many  hours,  and  calls  into  active  operation  the  most  profound  powers  of  the  reasoning 
faculties.  Now,  this  mental  discipline  and  matter  of  the  reasoning  will,  in  after  life,  be  habitually 
employed  in  all  the  avocations  in  which  the  student  may  engage.  Education  is  nothing  more  nor 
lass  than  a  system  of  mental  discipline,  which  teaches  the  use,  value,  relation  and  classification  of 
facts,  all  of  which  either  constitute  or  are  derived  from  knoweldge. 

I  frequently  suggest  to  some  of  our  farmers  the  propriety  of  making  some  special  improve- 
ments, which  I  am  well  satisfied  would  be  very  much  to  their  advantage  ;  but  they  almost  univer- 
•ally  reply  that  they  are  **too  poor,**  Suppose  a  merchant  were  to  carry  a  piece  of  twine  a  foot 
long  in  his  pocket,  with  which  to  measure  the  goods  he  sold,  and  if  some  one  should  suggest  that  a 
jard  measure  would  save  time,  and  be  more  correct,  and  look  more  business-like,  and  he  should 
reply  that  he  was  "too  poor"  to  get  one,  what  would  you  think  of  him  as  a  merchant?  It  is  a 
melancholy  truth  that  many  of  our  farmers  are  in  a  much  more  ludicrous  position.  A  farmer  waa 
one  day  pointing  out  a  field  to  me,  on  which,  he  said,  his  wheat  invariably  '^winter  killed/*  I 
found  that  at  a  depth  of  about  four  feet  there  was  a  strata  of  blue  clay,  or  hard  pan,  as  nearly  im* 
pervious  as  a  clay  can  be.  I  told  him  that  the  field  needed  underdraining  :  he  replied  that  several 
had  endeavored  to  get  him  to  adopt  some  of  the  new-fangled  scientific  notions  in  farming,  but,  for 
bimself,  he  believed  the  old  plans  were  as  good  as  any  of  the  recent  ones.  I  explained  at  great 
length  the  mischief  which  the  hard  pan  caused;  but  he  shook  his  head,  and  said  he  could  not  afford 
to  pay  $15  per  acre  for  underdraining— that  he  never  yet  had  grown  a  crop  on  the  field  that  would 
bring  $15  per  acre.     I  failed  utterly  to  convince  him  that  drainage  would  do  any  good. 

This  same  policy  obtains  throughout  many  of  the  farming  operations,  in  one  direction  or  an- 
other. The  cattle  breeders  know  that  the  best  stock  pays  the  best;  but  ordinary  farmers  will  not 
get  the  best  stock  because  it  is  too  expensive.  Has  it  ever  occurred  to  these  farmers  that  in  a  given 
series  of  years  the  common  or ''pennyro3'ar' is  much  more  expensive  than  the  shorthorns?  The 
pennyroyal  eat  as  much  winter  and  summer,  require  as  much  attention  in  the  winter,  will  not  weigh 
more  than  one-third  as  much,  and  will  not  sell  to  the  butcher  for  one-fourth  as  much.  The  amount 
that  a  farmer  loses  year  by  year  on  the  inferior  price  and  weight  of  common  cattle,  as  compared 
with  shorthorns,  would  in  ten  years  give  him  a  very  respectable  herd  of  shorthorns.  The  great 
error  in, Ohio  is  that  we  attempt  to  cultivate  too  much  land.  A  German  will  purchase  a  tract  of  fif- 
teen or  twenty  acres,  and  .with  no  other  capital  than  his  brawny  arms,  goes  "/o  work/*  at  the 
tnd  of  ten  years  he  has  a  respectable  sum  of  money  to  loan  ;  whilst  the  American,  even  if  he  inker- 
itt  that  amount  of  land,  as  a  general  thing,  is  sold  out  by  the  sheriff  before  the  close  of  ten  years. 
Kow,  the  soil  is  not  partial ;  it  yields  its  fruits  in  proportion  to  the  pains  taken  to  secure  them ;  if 
the  German  is  more  diligent  and  assiduous  than  the  native,  he  has  reward  in  the  increased  product. 

The  sparse  population  of  Ohio,  and  the  g^reat  number  of  acres  prepared  for  the  plow,  have  ren- 
dered the  invention  of  agricultural  machines  and  implements  an  absolute  necessity.  It  is  a  very 
gratifying  fact  to  know  that  men  with  inventive  genius  have  directed  their  attention  to  the  necessi- 
ties of  the  agricultural  community,  and  that  other  men,  with  abundant  capital,  have  invested,  and 
•re  here  in  Ohio,  permanently  engaged  in  the  manufacture  of  the  best,  cheapest  and  most  snccess- 
fol  agricultural  machines  and  implements  in  the  world.    I  feel  myself  warranted  in  speaking  thus  of 
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Obio  manufsctnresy  in  thia  direction,  after  having  seen  rery  many,  if  not  all,  the  kinds  of  ma- 
chines and  implements  used  in  Germany,  France  and  Great  Britain.  The  Ohio  implements  ar« 
lighter  and  more  durable  and  elegant  in  design  than  those  of  Europe,  but  the  workmanship  is  not 
so^ne ;  we  have  less  polish,  paint  and  ornament  than  they  have  abroad.  Now,  with  Comstock't 
rotary  digger  as  a  substitute  for  the  plow;  with  the  improved  grain  drills;  with  the  perfected 
reapers  and  mowers ;  with  the  steam  threshing  machine  ;  with  the  several  cultivators,  and  other 
implements,  such  as  hay-stacking  machines,  we  can  at  least  quadruple  our  agricultural  force.  la 
other  words,  suppose  our  active  agricultural  force  consists  of  250,000  men,  or  one  man  to  every  ttm 
acres  in  the  State,  by  the  aid  of  this  machinery,  our  forces  will  be  equal  to  one  million  of  effective  men, 
or  one  man  to  every  2\  acres.  This  great  employment  of  machinery  is  the  secret  of  England's  sao* 
cess,  cot  only  in  agriculture,  but  in  becoming  the  workshop  of  the  world.  Whilst  England  has  m 
population  of  a  little  over  twenty  millions,  yet  this  population,  in  combination  with  the  machinerj 
employed  in  every  branch  of  industry,  represents  a  working  population  or  force  of  more  than  four 
hundred  milliofu  of  men. 

Now,  to  me,  it  is  evident  that  our  future  progress  in  agriculture  is  entirely  dependent  upon  tht 
dissemination  of  agricultural  knowledge,  and  the  employment  of  the  best  labor-saving  machines,  in 
order  to  obtain  sufficient  leisure,  in  the  first  place,  to  obtain  the  requisite  knowledge,  and,  in  th« 
second  place,  to  have  the  labor  better  performed  by  machinery  than  it  possibly  can  be  performed  by 
hand. 

I  am  well  aware  that  there  is  a  strong  prejudice  against  education.  It  is  claimed  that  all  tht 
labor  is  educated  out  of  the  young  men.  I  answer  this  question  by  asking  another,  vis  :  Do  not 
hunting,  fishing,  horse-racing,  and  such  like  indulgences,  take  the  labor  out  of  the  boys  just  about 
as  rapidly  as  education  possibly  can  ?  I  ask  the  question,  and  challenge  a  negative  answer  :  Haa 
the  education  which  the  thousands  have  received  at  the  German  Agp'icultural  Stations,  Schoolf, 
Academies  and  Colleges,  educated  the  industry  and  application  of  their  abilities  to  the  active  pur- 
suits of  life  out  of  tkem  1  I  ask  you :  Have  you  ever  found  an  educated  German  who  was  idle,  lasy, 
trifling,  or  a  loafer,  in  any  rank  of  life  ?  If  industry  and  a  disposition  to  engage  in  the  active  pur- 
suits of  life  are  inherent  in  a  boy,  all  the  education  in  the  world  will  not  take  it  out  of  him  ;  bat  if 
he  is  naturally  indolent,  education  will  not  make  him  industrious.  Education  simply  develops  tha 
capacity  of  the  man,  and  fits  him  more  properly  for  the  discharge  of  his  duties. 

It  is  the  educated  and  intelligent  farmer  who  visits  the  Fairs  to  see  and  learn  which  is  the  bcft 
machinery — to  see  and  learn  which  is  the  best  stock.  It  is  the  ignorant  who  reject  machinery.  Lesa 
than  fifty  years  ago,  the  ignorant  farm  laborers  of  England  banded  together  and  destroyed  all  tha 
farm  machinery  and  implements,  except  the  plow  and  the  spade>  in  a  county ;  and  the  weavera 
banded  together  and  destroyed  all  the  power  looms.  They  argued  that  every  threshing  machina 
coold  perform  the  labor  of  ten  men,  or  more ;  that  every  power  loom  performed  the  labor  of  six 
men,  whilst  one  man  could  manage  four  power  looms  :  thus  one  man  only  was  employed  whera 
twenty-four  ought  to  be.  But  as  men  become  educated  they  appreciate  labor-saving  machines,  and 
instead  of  destroying  them,  encourage  invention  and  manufactures. 

County  and  State  Agricultural  Societies  hare  done  much  toward  removing  prejudices  against, 
and  to  encourage  the  introduction  of,  agricultural  machinery ;  and  for  this  labor  of  love  they  de- 
serve the  sincere  thanks  of  the  agpricultural  community.  But  after  having  been  instrumental  in  in- 
troducing labor-saving  machinery,  and  the  best  breeds  of  domestic  animals,  it  is  now  high  time  that 
these  county  societies  take  another  step  in  advance,  and  that  step  is  a  very  important  and  responsi- 
ble one.  It  is  nothing  more  or  less  than  to  convert  the  fair  ground  into  an  Agricultural  ExperimeuF^ 
tal  Station,  This  will  not  necessarily  destroy  the  grounds  for  the  purpose  of  an  annual  exhibition, 
but  will  render  them  very  much  more  attractive.  The  grounds  should  be  laid  out  into  plats  :  on 
one  plat  make  experiments  with  wheat— thick  and  thin  sowing,  drill  and  broadcast  sowing ;  deep 
and  shallow  sowing ;  experiments  with  once  plowing,  twice  plowing,  three  times  plowing,  etc.;  ex- 
periments in  underdraining ;  experiments  in  the  culture  of  grapes  ;  experiments  in  the  culture  of 
potatoes— planting  single  eyes,  planting  whole  potatoes,  planting  large  or  small  potatoes,  planting 
cut  potatoes,  planting  in  drills  or  in  rows,  planting  in  hills,  etc.,  etc.  Devote  a  sufficient  space  to 
itrawberries,  and  in  June  have  a  strawberry,  floral,  and  horse  fair.  Devote  the  requisite  space  to 
flowers  and  ornamental  plants. 

Keep  a  record  of  all  these  experiments  from  year  to  year,  and  they  will  be  so  much  positiva 
knowledge,  will  settle  many  disputed  points,  and  save  many  thousands  of  dollars.  There  is  no  re»> 
ion  why  the  county  society  should  not  keep  on  hand,  and  for  sale,  all  manner  of  useful  and  om»- 
mental  plants  and  trees,  as  well  as  all  kinds  of  seeds.    The  connty  agricultural  society  is  aa  much 
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of  a  connty  infltitation  aa  jonr  oonrt  house,  or  any  other  institiition  joa  hare.  The  officers  of  the 
eoviitj  societj  are  ae  much  coantj  officers  as  are  the  sheritf,  commissioners  or  inflrmarj  directors- 
The  fair  ground,  tiins  conducted,  becomes  an  ag^cnltnral  practical  primarj  school,  of  as  mneh 
more  importance  to  the  yonng  men  and  jonug  women  of  the  county  than  your  high  school,  at  in- 
Wligent  industry  and  skilled  labor  is  more  important  than  aimless  industry  and  lurute  force. 


THE  PERCHERON  HORSR 


BT  J.  E.  CLARK,  8T.  LOCIS,  MO. 


There  are  very  few  persons  in  the  United  Statee  eren  among  those  interested  in  the  breeding  and 
management  of  horses,  who  are  aware  of  the  ralae  and  character  of  that  breed  known  as  ''  Th$ 
Pircheron,"  The  immense  power,  wonderful  endurance  and  extreme  docility  of  this  peculiar  ani- 
mal, will  render  its  introduction  into  this  country  an  important  advance  in  the  art  of  stock  breed- 
ing, while  to  the  farmer  his  usefulness  and  streng^  will  render  him  preferred  abore  all  others. 

During  a  recent  risit  to  France  I  was  peculiaiiy  struck  with  tiie  beauty  and  strength  ol  tiie 
Ptat:heron,  and  mtde  express  inquiries  concerning  them  and  their  management  and  breeding,  aad 
trust  the  information  which  I  received  will  not  be  uninteresting  to  those  who  are  engaged  in  agri- 
eoltun^  pursuits. 

The  department  of  Perche  is  a  small  extent  of  country,  about  twenty-ive  leagues  in  length  by 
twenty  in  breadth.  It  is  bounded  on  tlie  north  by  Normandy,  on  the  south  by  the  Yendomois,  on 
the  east  by  Beauce,  including  Ghartrain  and  Dnnois,  and  on  the  west  by  part  of  Normandy  and 
Mkme.  It  is  in  this  beautiful  country,  where  agriculture  has  flourished  for  years,  where  the  beau- 
tifully meadows  stretch  far  and  wide,  watered  by  brooks  and  riyers,  and  where  the  climate  is  re- 
markable for  its  salubrity,  that  the  Percheron  is  found  in  his  glory,  and  surely  a  more  magnificent 
animal  cannot  be  imagined  than  a  well-bred  Percheron  on  bis  native  soil.  Such  were  my  thoughts 
in  the  spring  of  1868,  as  I  viewed  him  in  Perche,  and  determined  if  possible^^  introduce  the  breed 
into  Missouri. 

It  is  not  my  intention  in  this  brief  paper  to  enter  into  the  genealogy  of  the  Percheron,  but  from 
historical  deductions  it  is  fair  to  believe  that  he  is  of  Arabian  origin,  modified  of  course  by  clima- 
teric  influence.  "Mon.  Eugene  Perrault,''  says  Du  Huys,  one  of  the  most  extensive  and  skillful 
dealers  in  fancy  horses  in  all  Europe,  has  frequently  remarked  to  me,  that  of  all  the  various  breeds 
of  horses,  none  were  so  interesting  to  him  as  the  Percheron,  and  judging  from  his  appearance  and 
quality,  A«  wot  iatUJled  that  he  was  a  genuine  Arab,  modified  in  form  by  the  climate  and  rude 
services  to  which  for  years  he  had  been  subjected."  There  are  many  interestiug  historical  facts,  to 
prove  this  hypothesis  to  be  correct,  and  among  others  I  would  allude  to  the  defeat  of  Abderame  on 
the  field  of  Youille.  In  this  memorable  engagement,  it  is  reported  that  over  300,000  infidels  were 
•lain,  and  that  the  horses  (all  of  eastern  extraction)  which  they  rode,  fell  into  the  bands  of  the  con- 
querors.  These  horses,  or  at  least  a  very  large  number  of  them,  were  divided  among  the  men  ol 
La  Perche  and  Normandy,  and  the  country  immediately  surrounding.  Again,  excavations  made  as 
recently  as  1801,  revealed  carvings  and  antiques  on  which^  beyond  doubt>  the  horses  represented 
must  have  been  of  the  Arabian  breed. 

Digitized  by  VjOOQ IC 


Digitized  by  LjOOQ IC 


coRRESPONDma  secrbtart's  report.  45& 

TheM  honet,  then,  were  gradaally  modified  by  the  peculiarity  of  climftte,  mode  of  keepings 
the  labor  Uiey  were  obliged  to  perform  and  especially  by  the  contact  with  the  Britainy  race  of 


It  may  here  be  asked,  what  are  the  adyantages  which  these  horses  possess?    Allow  me  to  ftilt 
them  as  briefly  as  possible  : 


Let  any  stranger  in  France,  whether  he  be  a  breeder  of  horses,  or  a  student  of  metaphyeiet^ 
itmd  in  the  streets  of  Paris,  and  see  the  enormons  blocks  of  stone  carried  along  with  ease*  by  » 
viagle  Percheron,  which  in  onr  country  would  require  a  whole  team  to  move,  and  he  will  certainly 
b«  struck  with  amazement.  Let  him  obeerre  those  omnibuses  of  immense  sise,  filled  to  over  flow* 
ing  with  people  inside  and  out,  moving  at  a  rapid  rate,  drawn  by  two  of  these  powerful  animator 
and  he  would  certainly  believe,  that  either  our  horses  have  degenerated  or  that  vehicles  and  peopl* 
too  are  not  so  heavy  in  France  as  in  this  country.  It  is  surprising,  in  the  extreme,  to  observe  not 
only  the. weight  which  these  horses  move,  but  the  apparent  ease  with  which  enormous  loads  are  con- 
reyed  from  place  to  place,  and  above  all,  it  is  beautiful  to  witness  the  docility  and  kindness  of  tem- 
per with  which  they  bend  themselves  to  their  work.  Of  this  subject  a  distinguished  authority  says  i 
**  Do  you  expect  also  from  a  horse,  a  horse  derived  from  English  blood,  that  cool,  restrained  and 
ever  fresh  ener^,  that  courageous  patience  of  which  the  Percheron  every  day  gives  an  example  in 
the  omnibuses  in  the  streets  of  Paris !  Dragging  at  a  trot  heavy  Ibads,  the  weight  of  which  frighten 
tbe  imagination ;  stopping  short  both  in  ascending  and  descending ;  stepping  off  freely  and  always 
without  baulking  j  never  sulking  at  his  work  or  food,  and  fearing  neither  heat  nor  cold  j  this  ii  n 
specimen  of  Percheron  qualities."  In  London  a  traction  of  only  about  2000  pounds  is  required  of 
%  draft  horse.  In  Paris,  the  horses  harnessed  to  the  heavy  stone  carts  are  required  to  draw  as  muck 
as  5000  pounds  each,  and  often  more.  The  testimony  of  Mr.  Webb  and  Mr.  Dickenson  is  to  ths 
same  effect. 

\ 

U.     DOCILITT. 

As  a  mark  of  the  wonderful  kindness  of  these  animals,  it  may  here  be  mentioned  that  stallions 
and  mares  are  frequently  worked  together,  side  by  side,  without  any  eflfort  on  the  part  of  the  horse 
to  become  unruly  or  unmanageable.  They  are  free  from  the  usual  faults  of  draft  horses,  always 
going  "cheerfully,"  (if  I  may  be  allowed  so  to  speak)  to  their  work,  and  performing  it  with  a  gen- 
tleness that  renders  them  beloved  by  all  who  attend  them.  They  have  been  accustomed  to  work 
from  the  age  of  five  or  six  month,  and  are  most  carefully  handled  by  their  masters.  Rough  nsags 
is  comparatively  unknown  in  Perche,  and  this  with  the  kindness  and  care  of  years  extended  to  ths 
breed,  they  naturally  then  become  animals  of  gjeat  docility. 

I  have  seen  in  one  stable  in  France  as  many  as  eighty  horses  hitched  to  a  rack,  as  many  mares 
as  stallions,  and  only  a  suspended  board  separating  the  two  lots.  This  board  was  only  about  18  in- 
ches wide  and  8  feet  long,  hung  from  the  ceiling  with  the  two  ends  fastened  with  a  cord,  and  clip 
sprins:  in  the  rear  to  loosen  easily  if  a  horse  should  happen  to  stride  it.  None  of  the  stables  in  Eu- 
rope have  stalls  for  the  horses,  except  those  of  the  Royalty.  In  Paris  you  constantly  see  4  or  6  of 
these  mag^nificent  stallions  hitched  a  la  tandem,  pulling  their  immense  stone  carts  and  often  being 
left  standing  in  the  streets  entirely  alone,  frequently  one  of  the  leaders  will  be  turned  ground  and 
two  of  them  standing  head  and  tail,  so  as  to  keep  the  flies  from  bothering  them. 

And  eilher  of  my  own  stallions  will  allow  you  to  go  under  them,  sit  on  their  hocks,  or  do  any- 
thing with  them  you  choose,  they  neither  kick  nor  bite. 

m.     FBEBDOM     FROK   DISBASB. 

I  am  about  to  mention  a  fact  under  this  head,  which  I  know  will  be  regarded  suspiciously  by 
many.  Yet,  it  is,  nevertheless,  as  true  as  remarkable.  The  Percheron  is  exempt  from  the  heredi^ 
tary  bony  defects  of  the  hocks,  and  where  they  are  raised,  spavin,  jardon,  bone  spavin,  periodical 
inflammation  and  other  dreaded  infirmities  are  not  known  even  by  name, 

IT.      SRDtrRANCB. 

As  an  example  of  this,  I  may  bs  permitted  to  state  that  a  gray  Percheron  mare  started  from 
Bomay,  harnessed  to  a  traveling  wagon,  and  made  the  ifty-fire  and  two-thirds  miles,  over  a  bad 
and  hilly  road,  to  Alen^on,  in  four  hours  and  twenty-four  minutes;  also,  that  a  nuurt».m«tjts« 
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Two  trials  were  made  by  Decidee,  at  Rouen— the  first  time  in  1864,  drawinf:  »oo  iw.^  «•  . 
iiO  minates  and  21  secands ;  and  the  second  time  in  1885,  drawing  408  lbs.;  he  made  the  same  dia- 
tSDCt  in  10  minotes,  49  seconds. 
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YI.     ALL-WORK. 

A  horse  of  all-work  is  often  "read  about/'  bat  rarely  seen.  The  animal  we  use  for  draft  if 
not  a  comfortable  horse  upon  the  road.  The  good  ''baggy  horse"  or  "carriage  horse"  is  not  fit  for 
draft.  The  trotter  is  too  delicate,  and  the  runner  is  fit  for  nothing  bat  his  appearance  on  the  turf. 
The  Percheron  combine  qualities  which  render  him  a  true  horse  of  all-work ;  he  will  kindly  draw 
immense  loads,  will  get  over  the  road  at  an  excellent  rate,  will  trot  from  dawn  to  dark  with  an  ease 
and  grace  that  surprises,  and  is  most  easily  kept  in  excellent  condition. 

It  was  a  careful  consideration  of  these  facts  which  induced  me  to  import  to  Missouri  this  Per- 
cheron stock,  and  therefore  at  considerable  trouble  and  no  small  expense,  I  procured  two  stallions 
and  two  mares,  which  to  my  great  satisfaction  arrived  safely  in  the  city  of  St.  Louis.  This  feeling 
of  gpradfication  was  enhanced  on  account  of  the  misfortunes  attending  previous  importations  of 
horses  from  Europe. 

The  annexed  wood  cut  (Fig.  2)  represents  one  of  these  horses,  and  I  cannot  better  introduce 
him  to  notice  than  by  the  words  of  the  editor  of  the  American  Agriculturist,  who  was  kind  enough 
to. look  at  his  points  and  express  them  to  his  readers : 

"This  horse  is  five  years  old,  17  hands  high,  weighs  1670  lbs.,  of  nearly  uniform  dark  iron-gray 
color,  and  obscurely  dappled.  He  is  an  animal  of  immense  power,  and  very  solid  and  heavy  for  his 
hight;  not  fat,  and  not  in  the  least  logy  in  his  gait ;  spirited,  but  docile  and  gentle.  The  photo- 
graph not  only  represents  the  horse  correctly,  but  also  the  yard  in  which  he  was  kept  for  several 
days.  White  spots  on  his  back  and  shoulders  indicate  old  harness  galls,  and  that,  as  a  colt,  the 
horse  was  put  to  hard  labor.  This  is  and  for  years  has  been  the  custom  in  Perche,  and  thus  it  is 
claimed,  a  natural  selection  of  the  best  breeding  animals  is  constantly  made ;  for,  of  course,  those, 
both  horses  and  mares,  which  cannot  stand  the  hard,  steady  work  they  are  put  to,  are  not  used  as 
breeders.  Even  the  young  stallions  are  constantly  managed  and  worked  by  women,  and  thus,  in 
the  course  of  generations,  a  docility  and  mildness  of  disposition  become  inbred,  which  is  one  of 
the  most  interesting  features  of  this  breed.  We  are  exceedingly  pleased  with  the  Percherons,  and 
fully  believe  they  are  destined  to  be  of  gpreat  service  to  our  agriculture." — November,  1868. 

Not  to  be  egotistical  in  reference  to  my  own  horse,  I  will  simply  insert  in  this  place  the  remarks 
of  the  Missouri  Democrat  of  June  27,  1868,  and  Missouri  Republican.  The  Republican  for  June 
7th,  1868,  says : 

"Early  yesterday  morning  four  French  horses  reached  the  stables  of  Messrs.  Glasgow  &  Hark- 
ness,  corner  of  Sixth  and  Locust.  They  are  the  property  of  Mr.  Jeflf.  K.  Clark,  of  St.  Louis,  who 
has  been  absent  in  Europe  for  a  year  or  more.  He  purchased  the  animals  in  the  south  of  France — 
two  stallions  and  two  mares.  They  are  of  the  Percheron  stock  of  draft  horses,  and  are  fine  speci- 
mens of  their  breed.  In  color  they  are  iron-gray.  They  are  of  fine  size  and  breadth,  and  with  re- 
markable power  of  muscle.  When  in  full  flesh,  either  of  the  stallions  would  weigh  1500  or  1600 
lbs.  The  depth  and  breadth  of  chest,  powerful  loins  and  immense  arms  and  quarters  of  these  ani- 
mals are  such  that  one  would  not  be  extravagant  to  suppose  that  either  of  them  could  move  a  rail- 
way train  with  the  ease  of  an  ordinary  locomotive.  They  could  lift  any  load  out  of  a  mud  hole,  or 
bring  the  bottom  of  the  hole  along  with  it. 

We  understand  that  Mr.  Clark's  observations  of  this  class  of  animal  in  France  satisfied  him 
that  they  would  be  a  valuable  acquisition  to  the  breeding  stock  of  this  county  and  to  Missouri. 
Large  as  they  are  there  is  nothing  clumsy  or  unwieldy  about  them.  They  are  spirited  and  stylish 
in  their  movements,  treading  with  a  step  as  elastic  and  nimble  as  that  of  the  English  blood  horse. 
In  France,  with  judicious  crosses,  they  have  been  found  quite  as  valuable  for  producing  coach 
horses  as  those  for  heavy  draft  purposes.  The  mares  brought  over  by  Mr.  Clark,  we  understand, 
were  stinted,  before  leaving,  to  a  celebrated  horse  of  this  breed  belonging  to  the  Emperor  Napo- 
leon. 

We  advise  those  having  a  fancy  for  stock  of  this  kind,  to  go  to  Mr.  Glasgow's  stables  to  see 
these  horses.  They  are  not  in  the  best  condition,  though  Ihey  appear  to  have  endured  the  voyage 
and  the  journey  from  New  York  very  well.  After  a  few  weeks  of  care  and  feeding,  they  will  look 
one  hundred  per  cent  better.  By  that  time  they  will  have  acquired  such  a  knowledge  of  English 
that  they  can  appreciate  the  compliments  sure  to  be  bestowed  upon  them.  At  present  they  under- 
itand  only  French." 

[From  Daily  Democrat  of  June  27,  1868.] 

"Pbrchbroh  Horses. — We  are  always  gratified  to  be  able  in  any  manner  to  promote  the  ma- 
terial interests  of  our  State  in  all  the  departments  of  industry.  And  we  take  especial  pleasure  in 
noting  any  action  towards  the  improvement  of  the  breeds  of  stock.  There  is  large  room  for  im- 
provement in  this  behalf,  and  particularly  in  the  improvement  of  breeds  of  horses.  It  is  true  that 
there  has  been  some  cultivation  of  the  finer  stocks  for  the  turf  and  light  work,  but^little  hubeen  done 
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to  improre  farm  and  draft  horses.  Improrement  in  this  direction  is  of  solid  and  permanent  char- 
acter, and  snch  as  must  contribute  to  the  material  welfare  of  the  entire  community  in  which  such 
improvement  is  established. 

We  are  pleased  to  call  attention  to  the  fact  that  Jefferson  K.  Clark,  Esq.,  has  recently  im- 
ported into  this  county  from  France  four  horses,  two  stallions  and  two  mares,  of  the  stock  known 
as  the  Percheron  in  that  country,  the  name  being  derived  from  the  province  of  Perche,  in  which 
this  breed  of  horses  is  particularly  cultivated.  The  origin  of  this  excellent  breed  horses  is  a  ques- 
tion of  some  doubt,  though  the  best  and  most  reliable  French  writers  on  the  subject  trace  its  origin 
to  noble  equine  blood.  It  is  known  from  historical  facts  that  in  the  eighth  century  many  of  the 
French  crusaders  returned  to  their  country  with  horses  captured  from  the  Saracens,  in  Palestine, 
and  that  these  horses  were  introduced  particularly  into  Perche,  and  neighboring  provinces.  They 
were  crossed  with  the  native  breeds  of  those  provinces,  until  their  descendants  were  losing  the  fine 
eharacteristics  of  their  ancestry,  and  to  preserve  a  superior  breed  obtained  by  such  crossing,  cer- 
tain barons  and  gentlemen  of  the  Province  of  Perche,  and  neighboring  provinces,  imported  a  num- 
ber of  stallions  from  Arabia.  From  this  importation  it  is  pretty  certainly  ascertained  that  tha 
Perchean  breed  originated.  The  qualities  of  this  breed  of  horses  render  them  especially  service- 
able in  heavy  draft  aud  farm  work.  They  are  large,  measuring  from  sixteen  to  eighteen  hands, 
and  show  wonderful  muscular  power.  They  exhibit  astonishing  action  for  animals  so  large  and 
heavy,  and  seem  to  inherit  the  powers  of  endarance  of  their  Arabic  ancestry.  The  French  govern- 
ment is  giving  especial  attention  to  the  preservation  and  cultivation  of  this  breed  of  horses,  and 
has  introduced  them  into  service  where  heavy  draft,  endurance  and  speed  are  necessary  to  be  com- 
bined. They  are  largely  used  in  the  artillery  service,  and  are  especially  serviceable  in  diligence 
lines,  where  two  of  these  horses  draw  an  omnibus  over  the  public  highway  at  the  rate  of  eight 
miles  an  hour,  as  required  by  th^  postal  law  of  France.  The  time  made  by  some  of  these  horses  is 
astonishing  when  their  size  and  weight  are  considered.  According  to  records  of  their  performances 
in  speed,  preserved  in  France,  they  have  trotted  a  mile  in  three  minutes  and  one  to  twenty-one 
seconds. 

And  it  is  recorded  of  a  certain  gray  mare  that,  attached  to  a  tilbury,  she  made  the  distance  of 
55  14-66  miles,  over  a  mountainous  and  difficult  route  in  4  hours  and  24  minutes,  averaging  12  9-16 
miles  per  hour,  or  a  mile  in  4  minates  and  46  seconds.  Another  mare,  on  two  successive  days' 
trial,  went  54f  miles  in  4  hours  1  minute  and  35  seconds,  over  a  mountainous  route,  without  the  U8« 
of  a  whip,  passing  her  stable  door  to  complete  the  route. 

One  of  the  chief  qualities  of  these  horses  is  their  docility  and  kindness  of  disposition.  In  their 
native  country  they  are  used  and  handled  by  women  and  children ;  stallions  being  worked  and  used 
with  the  same  facility  as  gildings. 

There  is  perhaps  no  other  breed  of  horses  combining  so  many  qualities  rendering  them  useful 
for  draft  and  farm  purposes,  and  so  well  adapted  to  supply  a  deficiency  well  understood  and  felt  in 
this  country. 

Mr.  Clark's  attention  was  drawn  to  the  superiority  of  those  horses  whilst  in  France,  both  by 
observation  and  reading  the  history  of  their  origin  and  performances.  Impressed  with  the  want  of 
so  useful  a  breed  of  horses  in  his  own  country,  he  at  once  determined  that  his  native  State  should 
have  the  benefit  of  their  introduction,  so  far  as  he  could  make  personal  effort.  Through  the  cour- 
tesy and  marked  kindness  of  the  chief  equery  of  the  Emperor,  he  was  enabled,  after  considerable 
diligence,  and  search  to  select  the  four  animals  mentioned  above.  They  are  of  dark  iron-grey 
color.  The  stallions  are  about  17  hands  high,  weighing  between  1400  and  1500  pounds.  Their 
movements  are  of  astonishing  ease  and  grace,  and  their  carriage  erect  and  spirited  as  that  of  a 
thoroughbred. 

It  seems  to  us  that  these  horses  would  be  of  excellent  service  in  our  fire  department,  they  com- 
bining the  important  qualities  of  weight,  power,  speed  and  docility.  We  have  no  doubt  that  the 
farmers  and  stock  raisers  in  our  community  will  avail  themselves  of  the  advantages  of  this  intro- 
duction of  a  new  breed  of  horses.  It  must  be  borne  in  mind  that  the  Percheron  stock  is  a  distinct 
breed  from  the  Norman  horse. 
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BARTON. 


Barton  county  presents  inducements  to  the  immigrant,  at  the  present  time,  that  are  scarcely  to 
be  found  in  any  other  county  of  Southwest  Missouri.  Lands  in  this  county  are  cheap,  ranging  in 
prices  from  $3  50  to  $5  per  acre.  The  soil  is  peculiarly  adapted  to  the  raising  of  wheat,  oats,  rye, 
and  in  fact  all  the  cereals  are  grown  here  with  success.  AH  the  fruits  of  the  climate  are  cultivated 
with  but  little  trouble  and  large  yields.  The  coal  beds  of  Barton  are  inexhaustible,  timber  plenti> 
ful,  water  pure,  and  abundant  grazing  for  stock. 

The  climate,  in  common  with  the  Southwest,  is  mild  and  salubrious.  The  air  is  pure,  and  hat 
become  noted  for  its  health-restoring  qualities ;  consumption  has  never  been  known  to  have  origi- 
nated here,  while  persons  from  other  sections,  affected  with  lung  diseases,  have  been  restored  to 
health  by  a  residence  in  this  county. 

The  midflummer  heat  is  modified  by  a  constant  breeze  from  the  southwest,  while  the  nights  are 
cool,  promoting  recuperating  slumber.  Our  winters  are  short  and  mild,  stock  very  often  living  on 
the  grass  the  entire  winter  through. 

The  interest  on  our  school  fund  amounts  to  near  ten  thousand  dollars  per  annum — a  sum  suffi- 
cient to  run  our  schools,  free  of  charge,  for  ten  months  in  the  year.  Our  society  is  composed  of 
sober,  energetic  people  from  the  North,  whose  industry  has  brought  to  Barton  county  three  fold  the 
wealth  she  had  before  the  war.  And  yet  there  are  thousands  of  acres  of  land,  rich  in  every  quality 
necessary  to  make  gladsome  homes  for  the  husbandman,  lying  idle  and  unprofitable. 


BATES. 

Scarcely  a  day  passes  in  which  we  are  not  requested  to  give  some  person  an  account  of  the  soil, 
climate  and  advantages  of  Bates  county.  Many  of  these  letters  we  have  answered,  but  to  save 
trouble  in  the  future,  we  publish  below  an  article  prepared  for  the  Record  by  our  efficient  deputy 
county  clerk,  Jas.  H.  Rayboum,  Esq.  It  is  an  accurate  statement,  and  will  be  found  very  conven- 
ient to  mail  to  friends  in  other  States. 

Since  the  war,  we  presume  no  county  in  the  State  has  been  more  prosperous,  and  in  fact,  no 
one  has  received  the  immigration,  in  proportion,  as  has  Bates.  In  '66  we  only  registered  312  votes, 
while  in  1863  the  number  of  qualified  voters  was  1,510,  while  fully  500  persons  now  residing  in  the 
county  are  not  eligible,  either  from  not  having  resided  in  the  State  a  year  or  being  otherwise  die- 
qualified. 

The  following  is  the  article  alluded  to  : 

Bates  county  is  thirty  miles  square  and  contains  541,615  acres  of  land,  all  of  which  has  been 
entered,  except  a  small  amount  of  school,  swamp  and  reserved  land. 

The  land  and  town  property  is  valued  at  about  $2,600,000 ;  personal  property  $560,000,  making 
ft  total  taxable  property  of  $3,160,000.  The  population  of  the  county  is  about  twelve  or  fifteen 
thousand,  who  have  emigrated  and  settled  within  the  last  four  years.  The  principal  streams  are 
the  Osage  and  Marias  des  Cyg^nes  river,  and  Miami  creek,  Moniteau,  Walnut,  Mormon  Fork,  Mul- 
berry, Deer  Creek,  Deep  Water,  Panther  and  Mound  Creek,  which,  together  with  their  tribntariee. 
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Afford  i^nerallj  plentj  of  water  for  stock ;  and  on  the  riven  are  many  good  sites  for  mills,  mann- 
factoriesi  etc. 

Water  can  be  obtained  on  the  prairies  between  the  streams  by  digg^ing  from  fifteen  to  twenty 
feet,  generally  through  limestone ;  firewood  can  be  had  along  the  streams,  and  sells  in  oar  towns 
for  from  $3  50  to  $5  00  a  cord ;  coal  is  found  in  abundance,  and  of  an  excellent  quality,  can  be  ob- 
tained in  almost  any  part  of  the  county.  ^  e  might  say  that  Bates  county  is  founded  on  a  bed  of 
coal,  which  is  used  in  towns  for  fuel,  except  for  cooking  purposes,  almost  exclusively,  and  sells 
from  twelve  to  fifteen  cents  per  bushel. 

Hedge,  for  fencing,  does  well,  grows  very  fast,  will  make  a  good  fence  in  three  or  four  years 
from  the  time  it  is  planted.  Our  nice  and  beautiful  prairies  are  being  speckled  all  over  with  large 
and  well  arranged  farms,  many  of  them  fenced  with  hedge,  with  a  cheap  pole  fence  for  protection 
while  young. 

Our  climate  is  very  mild  and  pleasant,  the  winter  not  lasting  over  three  months ;  rarely  have 
eold,  freezing  weather  to  last  more  than  four  days  or  a  week  at  a  time.  Our  farmers  do  not  feed 
their  stock  more  than  four  months,  and  those  that  live  near  the  river  and  bottom  range  do  not  feed 
their  stock  very  much  if  any. 

Our  springs  generally  open  early,  somewhat  blustery  and  rainy  through  March  and  part  of 
April,  but  we  do  not  have  the  muddy  and  bad  roads  that  others  have  who  live  where  the  ground 
ftays  frozen  for  four  or  five  months  at  a  time,  and  then  thaws  out  all  at  once. 

Our  summers  are  warm,  but  regular  and  pleasant,  especially  after  showers ;  evenings  are  gen- 
erally cool.  , 

Fall,  as  a  general  thing,  is  dry,  affording  the  farmers  every  advantage  for  getting  in  their 
grain. 

The  soil  is  generally  limestone,  though  in  places  it  changes  to  a.reddish  loam. 

Wheat  does  well,  and  we  think  by  giving  it  proper  attention,  there  can  be  an  average  of  twenty- 
five  to  thirty  bushels  per  acre  realized. 

Corn  and  oats  do  equally  as  well,  if  not  better ;  vegetables  of  every  kind  do  well,  and  there  is 
a  market  for  everything  right  at  home.    For  a  stock  country,  we  do  not  think  ours  can  be  excelled. 

Unimproved  lands  range  in  prices  from  $4  to  $10  per  acre,  within  the  distance  of  three  or  four 
miles  of  town. 

Butler  has  a  population  of  800  or  1000,  is  the  county  seat,  contains  six  dry  goods  stores,  two 
hardware  stores,  two  grocery  stores,  one  printing  office,  one  je\Teler*s  store,  furniture  manufacto- 
ries, wagon  and  carriage  manufactories,  and  blacksmith  and  wagon  shops,  one  flouring  and  grist 
mill,  and  many  other  improvements ;  good  schools,  and  prospect  for  better,  all  of  which  speak  of 
the  excellency  of  our  county,  and  life  and  spirit  of  our  citizens,  considering'  that  four  years  ago 
there  was  hardly  a  building  in  this  town,  nor  more  than  fifty  persons  in  the  county. 

Butler  is  a  very  stirring  and  beautiful  town,  situated  on  an  eminence  affording  an  excellent 
Tiew  of  the  surrounding  country,  which  is  as  nice  as  the  eye  ever  gazed  upon.  We  have  flattering 
prospects  of  railroads  being  built  through  our  county,  one  of  which  is  to  run  through  the  southern 
boundary  of  the  county,  the  other  from  llolden  or  Pleasant  Hill,  on  the  Pacific  railroad,  centrally 
through  the  county  and  this  place,  to  Fort  Scott. — Bates  County  Record,  Nov.  28. 


CALLAWAY  COUNTY  FAIR.— H.  Bubt. 

WiixiAMSBUBO,  Mo.,  Sept.  25,  1868. 
The  second  day  of  the  Callaway  County  Fair  being  the  one  devoted  to  the  display  of  cattle, 
brought  together  the  best  assortment  of  cattle  ever  shown  in  the  county,  and  especially  thorough- 
breds. Henry  Larimore,  as  usual,  was  attending  with  his  noted  herd  of  unrivaled  Short  Horns, 
comprising  all  ages,  and  as  usual  carried  off  most  of  the  premiums.  His  premiums  amounted  to 
over  $200  during  the  day.  Mr.  Larimore  has  such  an  abiding  confidence  in  the  superiority  of  his 
stock  that  he  has  shown  them  everywhere  in  the  State,  and  with  almost  universal  success.  He  very 
frequently  fails  in  meeting  with  the  competition  that  he  seeks.  On  this  occasion  he  found  a  rival 
for  the  first  honor.  Mr.  Samuel  Hensley,  who  had  just  arrived  from  Kentucky,  where  he  had  been 
seeking  for  the  best  stock  of  that  State  that  he  could  secure,  entered  the  ring  against  him ;  and  the 
cattle  thatMr.  Hensley  broughtwithhimneedshamenoone,  for  they  are  an  acquisition  to  our  county 
and  to  the  State,  but  they  were  not  equal  to  the  task  assigned  them,  for  Mr.  Larimorc's  took  the 


Digitized  by  V^OOQ IC 


462  HISSOUBI  AGSICULTUBl. 

premiam.  Mr.  L.  m%j  well  be  proud  of  the  achieyement  of  beatini*  lome  of  Eentacky'i  best.-— 
The  only  other  contest  that  Mr.  L.  had  was  in  the  ring  for  two  year  old  cows,  in  which  the  Hoft. 
C.  A.  Bailey  took  the  premium  on  **  Fashion/'  which  is  one  of  the  most  superb  animals  of  the  cow 
kind.  Mr.  Larimore's  celebrated  cow,  <'Ida  Lee/'  won  all  the  prises  that  she  contended  for,  as 
•he  ever  has  heretofore,  together  with  her  calf,  **  Ida  Lee  2d,"  which  is  as  fine  and  handsome  an 
animal  as  her  mother  ever  was. 

In  addition  to  the  thoroughbreds,  there  was  a  very  excellent  display  of  grade  cattle.  Hon.  C. 
A.  Bailey,  Mr.  Samuel  Hensley,  Mr.  Growson,  and  Mr.  Samuel  Grant  were  the  principal  ezhibitort 
in  this  department.  Mr.  Ghrant  was  awarded  the  premium  for  the  best  bull,  and  Mr.  Bailey  re- 
ceived it  for  the  best  herd.  His  two  year  old  heifer  in  this  herd  would  have  been  a  notable  animal 
in  almost  any  ring  of  two  year  old  heifers.  A  heifer  calf  of  this  herd  also  attracted  much  notice, 
and  the  bull  also  was  a  good  animal.  There  was  a  good  display  of  steers.  One  remarkably  large 
and  well  fatted  bullock  belonging  to  Mrs.  Moss,  whose  weight  was  over  2,100  pounds,  was  shown 
in  two  classes,  and  went  out  with  a  red  (premium)  ribbon  streaming  from  each  horn.  Mr.  Jacob 
Maddoz  and  W.  J.  Powell  each  had  some  very  fine  steers  entered,  and  each  took  premiums  in  their 
class.  The  latter  also  took  a  premium  on  a  large  yoke  of  oxen.  On  the  whole  the  cattle  display 
was  rery  creditable  to  the  county.  With  no  untoward  events  yon  may  expect  some  of  our  Calla- 
way thoroughbreds  at  your  St.  Louis  Fair. 


CEDAR  COUNTY— ITS  RESOURCES,  ko. 

We  invite  all  into  whose  hands  this  paper  may  fall,  and  especially  those  seeking  homes  in  » 
new  country,  to  carefully  peruse  the  following  brief  description  of  Cedar  county.  Do  not  casually 
glance  ever  the  different  headings  of  this  article  and  lay  the  paper  by ;  but  read  the  statements 
under  each,  and  ponder  them  well — study  it  all  over ;  and  if  after  mature  reflection,  you  think 
iuch  a  country  as  is  here  described  would  suit  you,  we  say  "  sell  out"  and  come  **  ahead"  for  there 
is  no  exaggeration,  prevarication  or  misrepesentations — ^nothing  but  plain  unvarnished  truth  in  the 
following  statements,  every  word  of  which  we  feel  sure  will  be  endorsed  by  all  impartial  persons 
capable  of  judging,  after  examining  for  themselves. 

SOUTHWKST  MISSOVRI 

of  which  an  eminent  writer,  and  one  well  acquainted  with  all  its  advantages  and  disadvantages  hat 
said  "  it  is  the  garden  spot  of  the  West,  and  a  land  destined  to  be  celebrated  in  song  and  story"  is 
that  part  of  the  State  south  of  a  line  running  due  west  from  Jefiferson  City  to  the  Kansas  line,  and 
west  of  a  direct  line  from  Jefferson  City  to  the  point  where  the  north  fork  of  White  River  crosses 
the  Arkansas  and  Missouri  State  line.  It  contains  an  area  of  about  17,716  square  miles  or  11,338,* 
240  acres ;  four-fifths  of  which  is  excellent  farming  land,  and  underneath  the  remainder  lies  buried 
inexhaustible  beds  of  various  kinds  of  minerals  ready  to  reward  with  wealth,  any  one  with  suffic* 
ient  capital  and  enterprise  to  develop  and  work  those  rich  leads.  It  produces  nearly  all  the  cropt 
common  to  the  Northern  or  Southern  States,  and  most  of  them  in  great  perfection.  It  has  nearly 
all  the  native  elements  of  independence,  and  we  believe  it  could  come  nearer  living  independent  of 
the  rest  of  the  world,  (if  such  a  thing  should  become  a  necessity)  than  any  other  section  of  country 
of  the  same  size  on  the  face  of  the  Globe. 

CBDAR  COUNTY 

is  in  the  second  tier  of  counties  east  of  the  Kansas,  and  the  fourth  north  of  the  Arkansas  line ; 
has  an  area  of  about  437  square  miles,  or  279,630  acres  of  land.  The  eastern  half  of  the  County 
is  a  timbered  country,  with  only  a  few  small  prairies ;  the  western  is  mostly  prairie,  with  belts  of 
timber  along  the  streams,  and  beautiful  groves  on  the  high-lands  ;  in  the  distance  resembling  or* 
chards,  more  than  a  grove  of  forest  trees. 


Is  of  three  classes,  known  here  as  the  white  ash,  black  loam,  and  red  clay  or  mulatto  lands ;  an  of 
which  produce  well  in  favorable  seasons,  but  the  two  latter  are  best  for  all  seasons  and  crops,  and 
yield  abundant  returns  of  all  crops  peculiar  to  this  climate.    The  red  land  is  peculiarly  adapted  to 
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tiie  frowtb  of  small  grain,  especiallj  wheat  and  rye,  and  retains  its  fertility  for  15,  20  or  30  jean 
of  snccessiye  caltivatioo,  with  rery  little,  if  any,  decrease  in  the  yield,  and  without  the  use  of  any 
kind  of  fertiliser;  in  fact,  the  use  of  fertilizers,  as  applied  to  this  country,  is  a  thing  unknown,  tht 
the  crops  being  always  large  enough  to  satisfy  any  reasonable  desire,  without  them. 

TIXBEB, 

black  and  white  walnut,  white,  black  and  shell-bark  hickory,  black  jack,  sugar  tree,  common  ma- 
ple, red  bud,  paw  paw,  sassafras,  hackberry,  black  and  blue  ash,  birch,  chinquepin,  persimmon, 
wild  cherry,  sycamore,  elm,  hasel,  box  alder,  shumac,  mulberry,  and  all  the  different  species  of  oak 
common  to  this  latitude,  and  along,  the  principal  streams  are  found  some  cedar.  The  timber  on 
lome  larger  streams,  and  in  some  places  on  the  highlands,  is  well  grown,  and  of  a  good  quality, 
but  a  gpreat  deal  of  the  upland  timber  is  of  an  inferior  quality.  This  is  not  a  peculiarity  of  the 
country,  but  has  been  caused  by  the  ravages  of  fire,  which  annually  kills  a  great  deal  of  young 
timber,  and  scorches  so  much  as  to  hinder  the  growth,  and  thus  dwarfs  a  large  portion  of  the  re* 
mainder.  Where  the  fire  has  been  kept  out  timber  gprows  up  very  beautiful  and  thrifty;  and  we 
have  been  shown  places,  where  old  settlers  informed  us,  was  prairie  28  or  30  years  ago,  and  where 
now  is  to  be  seen  a  thick  growth  of  tall,  straight  bodied  timber,  large  enough  for  ordinary  boild* 
ing  log^,  10  to  18  inches  diameter  at  the  stump. 


The  great  abnndaooe  of  rock  in  our  County,  is  an  objection  urged  by  some,  new  comers,  ee- 
pecially  those  from  sections  of  country  where  there  is  no  rock  on  the  surface.  We  believe,  how- 
ever, that  this  very  objection  will  ultimately  prove  a  blessing  to  us.  Where  the  land  is  too  rocky 
for  cultivation  it  will  produce  g^rass  and  timber,  both  as  necessary  to  the  farmer  as  any  crops  he 
•an  produce,  and  there  is  not  one  acre  of  land  in  this  County  so  rocky  that  it  cannot  be  cultivated 
in  fruit  or  grapes,  crops,  which,  when  an  out-let  by  Railroad  is  opened  to  the  Southern  seaboard 
(which,  by  the  way,  will  not  be  many  years  hence)  will  be  a  source  of  immense  wealth  to  this  sec- 
tion of  country.  While  much  of  our  best  land  has  loose  rock  upon  it  which  can  be  used  in  making 
f^nce,  there  is  also  plenty  of  land  entirely  clear  of  rock  for  those  who  prefer  it.  Lime  and  sand 
•tone  is  abundant,  and  species  known  as  the  yellow  and  white  cotton  rock,  which  is  excellent  for 
building  purposes,  being  soft,  and  works  easy  when  first  taken  from  the  quarry,  but,  when  exposed 
to  the  air  a  sufficient  time,  seasons  perfectly  hard.  The  latter  is  very  white,  susceptible  of  a  imooth 
polish,  and  retains  its  color. 


ie  found  in  thousands  of  never  failing  springs,  as  pure  as  ever  ran  from  the  earth,  and  can  be  had 
nearly  any  where  in  the  county  by  digging  from  15  to  40  feet  deep.  The  county  is  traversed  by 
Bear,  Cedar  and  Horse  Creeks,  Big  and  Little  Sac  Rivers,  running  North,  and  fed  by  springy  fnr- 
nithing  Sundance  of  water  for  propelling  all  kinds  of  machinery. 


It  must  be  borne  in  mind,  that  agriculture  is  in  its  infancy  here  yet,  everything  hitherto  hav- 
ing been  done  after  the  old  **  pod  aug^r"  system.  The  farmer  labored  under  all  the  disadvantages 
of  a  new  country,  inconvenient  to  transportation,  and  as  it  furnished  an  easy  support  with  the  old 
fashioned  farming  implements,  no  effort  was  made  to  secure  the  advantages  of  modem  improve- 
ments. But  a  new  era  is  breaking  in  upon  us  ;  old-time  ideas  are  giving  way  to  the  progress  ol 
science,  and  the  result  will  roon  be  visible  all  over  our  beautiful  South- West. 


yields  from  15  to  40  bushels  per  acre,  though  with  the  old  fashioned  way  of  farming  here,  the  av- 
erage is  from  15  to  20  bushels,  and  has  never  been  a  failure  within  the  memory  of  the  oldest  in- 
habitant. We  can  point  to  instances  where  men  have  bought  farms  and  paid  for  them  with  two 
wheat  crops,  besides  growing  other  crops  and  paying  the  ordinary  farm  and  family  expenses. 


Succeeds  well,  but  is  little  cultivated. 
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OATS 

Are  sometimes  injared  by  an  early  drouth,  bat  generally  yield  large  crops,  and  are  ^extensively 
coltiTated. 

COBH 

Is  a  sare  crop,  yields  largely,  and  is  the  staple  crop  of  the  country. 

MBADOW. 

Timothy  and  clover  both  succeed  well  wherever  tried,  bat  from  the  fact  that  the  wild  prairies 
famish  abundance  of  free  pasturage  and  hay  for  winter  use,  but  little  attention  bos  been  paid  to 
those  crops  as  yet.  In  the  older  settled  portions  of  the  country,  where  the  wild  grasses  liave  been 
eaten  out  by  stock,  bluf  grass  is  rapidly  taking  its  place,  and  ere  a  great  many  years,  all  oar 
country  that  is  not  under  cultivation,  will  be  one  unbroken  blue  grass  sward. 


As  fine  tobncco  as  is  produced  in  the  United  States,  (the  most  favored  regions  of  Virginia  not 
excepted)  can  be  grown  here.  We  have  seen  whole  crops,  the  plants  of  which  would  average  near 
five  feet  high  after  they  were  topped,  and  of  very  fine  quality.  In  the  summer  of  'C7  we  were  shown 
tobacco  which  brought  $20  00  per  hundred  pound,  "the  crop  round,"  at  the  Springfield  market,  70 
miles  from  railroad  transportation,  while  the  highest  price  paid  the  same  season  at  a  railroad  mar- 
ket in  central  northern  Missouri  was  $6  00  per  hundred.  The  above  is  not  a  single  instance  taken 
to  excite  the  imngination  ;  on  the  contrary  such  were  quite  common,  and  even  higher  figures  tfaaa 
the  above  were  obtained  for  extra  crops.  This  crop  can  also  be  grown  on  the  same  soil  for  a  l<»g 
succession  of  years  without  exhausting  the  soil,  as  in  many  other  portions  of  country,  as  has  teea 
tested  by  old  tobacco  growers. 

HBMP  AMD  FLAX 


Succeed  well,  but  are  little  cultivated. 


This  is  peculiarly  a  fruit  country.  Apples,  peaches,  pears,  cherries,  grapes,  and  in  fact  every 
kind  of  fruit  peculiar  to  this  climate,  grow  here  in  great  perfection,  and  none  of  them  have  ever 
proved  an  entire  failure  wither  the  memory  of  that  venerable  individual,  ''the  oldest  inhabitant." 

The  peach,  that  most  delicious  of  all  fruits  can  be  had  in  great  abundance  by  all  who  will  taks 
the  trouble  to  scatter  the  seed  about  their  farms.  The  trees  live  to  a  great  age,  and  for  many  years 
are  thrifty  and  prosperous.  There  are  bearing  trees  in  this  rounty  now,  that  have  been  bearing  30 
years,  and  look  as  though  they  might  bear  for  years  to  come.  There  are  peach  orchards  here  that 
have  become  so  thickly  set  with  young  trees,  propagated  from  the  original  planting,  that  they  more 
resemble  a  forest  of  small  trees  than  an  orchard;  and  the  immense  amount  of  fruit  (there  being  at 
present  no  market  here  for  it)  is  used  by  farmers  to  fatten  their  hogs. 

WILDFBUIT8. 

The  plum,  blackberry,  strawberry,  raapberry,  blackhaw,  papaw,  persimmon  and  grapes  of  two 
or  three  species  are  found  in  immense  quantities.  The  large  summer  g^ape  is  very  delicious,  bears 
luxuriantly,  is  very  regular  in  bearing,  and  hangs  on  the  vine  until  late  in  the  winter. 

The  persimmon  is  also  found  on  the  tree  until  late  in  the  winter,  and  it  is  a  rare  trrat  to  us  to 
go  into  the  forest  and  partake  of  those  delicious  dainties  so  temptingly  ofi*ered  when  all  other  fruits 
are  gone,  except  tbose  protected* from  the  icy  hand  of  winter,  by  man's  careful  industry.  The  great 
abundance  and  luxuriance  of  the  wild  grape  is  a  true  indication  of  the  success  that  would  attend 
the  cultivation  of  the  tame  grape ;  and  there  are  hundreds  of  acres  of  land  in  this  county,  now 
thought  to  be  worthless  by  some,  that  will  yield  a  gpreater  income  from  the  sale  of  fruits,  than  will 
the  land  now  considered  to  bo  the  most  valuable. 
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8T00K  Bijsnia 

Is  the  principal  business,  and  the  one  from  which  our  farmers  at  present  derive  the  greatest 
amount  of  their  income.  Horses,  mules,  cattle  and  sheep,  are  extensirely  raised,  and  the  short  and 
mild  winters,  abundance  of  free  pasturage,  and  the  fact  that  buyers  are  always  ready  to  buy  up  all 
surplus  stock,  make  this  a  superior  country  for  the  enterprising  stock  grower.  We  would  add, 
howeyer,  that  our  country  is  greatly  in  need  of  the  improred  breeds  of  all  kinds  of  stock. 


Silrer,  copper  and  antimony  has  been  found  in  various  portions  of  the  county,  and  the  last 
two  in  considerable  quantities ;  and  indications  of  the  existence  of  lead  are  almost  positive  also. 
But  little  has  thus  far  been  done  toward  developing  the  ore,  and  consequently  our  actual  mineral 
wealth  is,  comparatively  speaking,  unknown.  We  might  add,  however,  that  it  has  been  suflBciently 
tested  to  satisfy,  beyond  a  doubt,  those  who  are  well  informed  on  the  subject  of  mining,  that  our 
mines  are  rich  enough  to  pay  a  very  large  profit  to  any  person,  firm  or  company  who  have  the  capital 
and  will  invest  it  in  mining  operations.  Perhaps  we  could  not  do  better  than  give  the  report  of  an 
assay  of  500  pounds  of  ore  taken  from  the  Hombeck  mine,  three  miles  northeast  of  Stockton,  made 
by  a  geologist  of  acknowledged  skill  and  reputation. 

600  POIJVDB  OF  OBB 

Smelted  102^  pounds  Antimony. 
*<         dU      "      Copper. 

Aggregate,    193| 

Aggpregate  market  value  in  St.  Louis  in  the  month  of  June,  1868 $57  00 

Cost  of  mining,  smelting  and  transportation,  @$1  50  per  cwt 2  00 

Net  profit '. $54  10 

Another  assay  of  a  different  kind  of  ore  by  the  same  geologist,  produced  from  sixty  grains  of 
ore,  20  grains  of  metal ;  two-thirds  of  which  was  stated  by  him  to  be  silver.  From  the  above, 
which  we  are  assured  is  not  exaggerated  in  any  particular ;  it  will  be  seen  that  a  very  large  margin 
for  profit  is  left ;  and  we  believe  there  are  many  capitalists  who  would  eagerly  gprasp  at  the  golden 
opportunity  offered  here,  if  they  knew  the  facts  as  they  really  exist. 

COAL. 

Coal  is  found  in  various  parts  of  our  county,  and  in  some  places  in  g^eat  abundance ;  more  es- 
pecially in  the  western  and  southwestern  part;  and  will  doubtless  in  the  far  future  be  the  principal 
article  used  for  fuel  in  that  section  of  country.  At  present  the  extent  of  our  coal  beds  are  un- 
known, as  they  have  never  been  developed  any  more  than  what  became  necessary  to  procure  coal 
for  the  blacksmith  shops  of  the  country.  It  is  found  in  the  banks  of  the  streams  and  in  many 
other  places  near  the  surface. 

PBTBOLKW. 

The  fact  that  oil  can  be  had  in  paying  quantities  in  this  county,  is  not  doubted  by  any  on« 
conversant  with  the  indications.  Oil  springs  have  been  known  to  exist  here  since  the  country  waf 
first  settled,  and  in  some  localities,  especially  in  the  southwestern  part  of  the  county,  the  water  is 
80  strongly  impregnated  with  oil  in  the  fall  of  the  year,  or  when  the  streams  are  low,  that  stock 
will  not  use  it.  The  "Pioneer  Oil  Company"  made  up  mostly  of  the  citixens  of  Cedar,  and  whosr 
headquarters  is  at  Stockton,  have  leased  considerable  ''oil  territory"  in  this  and  Barton  county, 
and  are  now  drilling  a  well  in  the  latter,  and  with  a  flattering  show  of  success.  At  present  writing 
they  have  obtained  oil  at  the  depth  of  100  feet  in  small  quantities,  and  are  prosecuting  tiia  work 
with  vigor. 

•TOOKfOV, 

The  county  seat  has  a  population  of  about  350  inhabitants,  a  Lodge  tf  Fret  If afoni,  Odd  Fal- 
lows aad  Good  Templars,  one  public  and  one  high  tchool^  aoA  several  ohorch  orgiaiiatians.    On- 

A  B— ^  ,  , 

Digitized  by  VjOOQ IC 


466  lassouBi  aqbiodlturs. 

mcTchanti  lell  goods  ftt  a  t9tj  fmaU  adTMice  oitnulioad  pricef,  and  bny  all  kinds  of  produce  at 
xeasonable  rate. 


We  want  500  new  lettlers ,  with  Mtber  miiaclo  or  money  lor  the  capital,  and  promise  then  a 
Jiearty  welcome  among  ns,  if  they  be  good  law-abiding  citizens.  We  also  want  some  one  to  efect 
a  steam  saw  and  grist  mill  at  Stockton,  a  manofactorer  of  agricoltnral  .implements,  a  wagon  and 
^^SSJ  manufacturer,  a  cablet  maker,  a  tailor  and  confectioner. 

We  are  90  miles,  from  Sedalia,  the  nearest  railroad  point  at  present,  aod  will  soon  be  connected 
with  it  by  a  tri-weekly  stage  line.  In  18  months  or  2  years  the  Southwest  Pacific  will  be  completed 
(the  work  now  rapidly  progressing)  to  the  State  line,  mid  will  be  within  forty  mi^s  of  us.  Olher 
roads  are  projected,  and  ere  many  years  a  pass  will  be  made,  for  the  fpirit  of  progress  Is  lEay^dly 
taking  hold  of  the  people. 

HIBTOBICAL. 

The  territory  embraced  within  the  limits  of  what  is  now  Cedar  county,  was  first  settled  in  the 
irear  J833.by  the  Lindleys,  Conners,  and  John  Crisp.  Mr.  Crisp  is  still  a  respected  citizen  among 
Itf ,  and  .can  tell  in  an  interesting  manner,  many  incidents  and  adventures  of  the  early  settlementof 
the  couniiy.  The  first  settlement  was  made  near  Dunneg^an  ft  Montgomery's  Mill,  on  Sac  rirer, 
two  miles  east  of  Stockton,  and  a  large  sycamore  tree  furnished  shelter  for  a  part  of  that  little 
band  of  pioneers  until  they  had  erected  rude  cabins  for  their  better  protection.  The  red  man  rored 
over  the  country  in  his  wonted  vlreedom,  and  wild  animals  of  erery  description  peculiar  to  this  lati- 
tude, were  found  in  great  abundance.  It  was  organized  into  a  county  in  the  winter  of  1844-M5, 
the  first  county  court  was  held  at  what  .w^  then  known  as  Crow's  Mill,  near  the  mouth  of  Beac  creek, 
and  the  first  circuit  court  at  the  residence  x>f  Elisha  Hunter,  now  know  as  the  Neely  or  Clay  Wells 
place,  two  miles  south  of  Stockton,  on  the  Greenfield  road.  This  county  was  trayersed  by  the  rebels, 
in  all  their  raids  or  joumeyings  north  and  south  during  the  war,  except  Price's  last ;  and  of  course 
Wfts  greatly  derastated.  It  has  also  been  the  scene  of  several  contests  during  the  rebellion,  and 
though  the  numbers  engaged  were  small,  the  confiict  was  severe  j  and  on  one  occasion  when  the 
rebels,  several  hundred  strong,  rushed  in  to  take  Stockton,  a  number  of  them  were  made  to  bite  the 
dust  for  their  rash  attempt,  and  the  remainder  fled  in  dirmay ;  they,  however,  succeeded  in  burning 
^e  court  house  in  October,  1863. 

Port  holes  are  to  be  seen  now  in  some  of  the  buildings  used  by  the  citizens  and  militia  as  forti- 
^eiKtlMis  during  the  war.  Our  county  seat  was  first  named  Fremont,  but  a  few  men  in  the  county 
^ot  Uktog  ^n.  Fremont's  political  position,  managed  to  have  the  name  changed  to  Stockton,  in 
Ae  year  1658,  without  the  knowledge  or  consent  of  the  citizens.  Stockton  was  located  on  its  pre- 
ient  site,  <m  account  of  several  very  fine  springs,  which  is  indeed  a  blessing  to  the  town,  as  all  the 
el^qMyi  will  clMierfnlly  testify,  as  they  furnish  water  for  the  entire  town. 

LAVD. 

wad  laqd  x»ief  from  $3  to  $10,  and  improved  land  from  $5  to  $16  per  acre. 

yearly  every  neigliberfaieod  ia  the  oMirty  now  hat  a  school,  ihongh  onr  school  honsee  aro  fOD- 
jMfilly  indifftBrent. 


Are 'from  one  to  two  months  loag,  and  generally  very  mild,  so  much  so  that  loose  stock  oftoa 
winter  themselves  on  the  wild  gsaee,  which  cures  up  in  the  fall  and  furnishes  them  nutritions  food. 


ooxR  vow. 


We  eay  to  oor  friends  to  .come  now,  while  homes  can  be  had  cheap,  and  grow  np  witlt>  Um 
^nn^y,  get  some  of  the  increase  in  the  price  in  land,  that  railroads  will  bring  about.    To« 
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nifty  baye  to  hear  with*  few  inconveDieDcee  for  a  while,  bat  a  few  yean  hence  yoa  will  be  noneth* 
worse  off,  and  will  secnre  adrantag^e  that  cannot  be  had  here  a  few  yean  later  without  payinif 
dearly  for  them. 


JACKSON. 

From  copioos  notes  taken  darings  a  lengthy  sojoam  in  this  county,  I  am  able  to  give  yon  the 
following  description  of  this  most  attractive  and  interesting  spot  in  Missouri : 

Jackson  county  is  about  half  prairie  and  half  timber  ;  a  large  portion  of  the  timber  is  of  the 
heft  quality,  being  large  black-walnut  trees,  many  of  which  are  from  four  to  fire  feet  in  diameter 
at  the  stump,  and  sufficiently  long  to  make  four  ''  cuts  "  of  rails.  Water  oak,  white  oak,  ash, 
Imd  red-elm  grow  to  large  siie,  and  make  ample  timber  for  fencing  and  lumber.  In  many  parts  of  the 
eounty  saplings  suitable  for  hoop-poles  abound.  Pawpaw  and  graperines  grow  abundantly;  the 
latter  frequently  attaining  great  sise.  Hasel,  leatherwood,  spice-wood,  and  sumach,  line  the  edges 
of  the  prairies  and  form  groves,  where,  in  early  days,  stock  was  comfortably  sheltered  a  large  por- 
tion of  the  winter.  The  soil  is  as  good  for  the  production  of  com,  oats,  rye,  timothy,  clover,  fruit, 
tobacco,  and  hemp,  as  any  section  of  land  in  the  United  States.  The  writer  has  traveled  in  some 
of  the  best  portions  of  the  Middle,  Western  and  Southern  States,  but  has  never  set  foot  on  soil 
more  productive  or  more  easily  cultivated  than  Jackson  county,  Missouri.  Wheat  yields  well  en 
sod-land.  Every  portion  of  this  county  is  fertile,  both  timber  and  prairie.  Lime  exists  in  sufficient 
quantity  in  the  soil,  so  do  the  phosphates  and  likewise  potassa.  The  soil  is  sufficiently  adhesive  to 
resist  the  spring  and  fall  winds,  and  rye  and  wheat  are  seldom  disturbed  by  blowing  storms.  The 
■oil  is  from  a  foot  to  four  feet  deep,  and  easily  plowed ;  yet  not  so  loose  and  ash-like  as  that  of 
many  parts  of  Iowa,  and  some  counties  in  North  Missouri.  The  sub-soil  is  a  yellow  day,  in  most 
parte  of  the  county,  though  on  the  slopes,  and  lomt  of  the  timber,  it  is  a  red  clay.  Either  is  at 
good  a  sub-soil  for  agriculture  or  for  health  as  can  be  found  m  North  America.  From  fifty  to 
eighty  bushels  of  com  per  acre  have  been  produced  in  an  ordinary  season  ;  and  in  the  best  yean, 
with  first-rate  culture,  a  hundred  bushels  have  been  gprown ;  and  in  one  instance  a  whole  field  aver- 
aged e  hundred  and  fourtten  hu»heh  to  the  acre. 

A  fine  market  has  existed  here  for  many  years  for  bacon,  corn,  and  pasturage  from  the  Santa 
Fe  trade,  which  brought  in  many  teams  to  be  fed  during  the  fall  and  winter.  That  most  excellent 
fall  and  spring  pasture — the  blue  grass— is  an  indigenous  growth,  and  grows  as  finely,  and  li^ts  aa 
long  here  as  it  does  in  Central  Kentucky  or  in  the  hills  of  Western  Virginia.  The  mechanical 
nature  of  this  soil  allows  the  long  tap-root  of  clover  to  penetrate  to  an  unusual  depth,  and  secures 
to  it  moisture  in  a  dry  season,  aud  insures  a  luxurious  crop  of  this  valuable  grass  every  year. 
Melons,  sorghum,  and  garden  vegetables  yield  here  in  great  profusion,  and  are  never  neglected  by 
the  farmer. 

The  surface  of  this  county  varies  from  gently  undulating  to  rolling.  In  three  or  four  placet 
it  might  be  called  hilly,  though  the  "  hills  "  are  but  gradual  slopes,  not  any  too  steep  for  farming. 
There  are  four  large  creeks  in  the  county>  affording  stock  plenty  of  water,  and  a  few  good  mill 
sites. 

Some  good  lime  rock  is  found  on  the  surface  in  many  places,  and  excellent  quarries  exist  a 
few  feet  under  the  surface,  which  yield  all  the  rock  that  will  ever  be  required  for  buildings  in  the 
county,  as  well  as  for  a  larg^  portion  of  the  farm  fences. 

Jackson  county  contains  about  five  hundred  square  mile$t  and  has  a  population  of  upwards  of 
thirty  thousand.  The  people  are  ambitious,  enterprising,  and  intellectual,  as  much  so  as  can  bt 
found  in  the  best  counties  of  Southern  Ohio  or  Central  Kentucky.  The  ladies  are  refined,  educated 
and  beautiful,  as  a  rale.     They  ride  much  on  horseback. 

This  county  was  fint  settled  about  forty  yean  ago,  by  immigrants  from  Kentucky,  and  settled 
op  quite  rapidly.  The  Mormons  under  Joseph  Smith  and  Sidney  Rigdon  located  near  the 
center  of  this  county  about  the  year  18.^5,  and  remained  a  few  yean,  but  were  driven  out  by  the 
inhabitants  for  alleged  depredations  on  property.  Many  springs  an  found  here  affording  the  best 
of  water  for  house  use.  Good  wells  are  made  by  digging  from  twenty-five  to  fifty  feet,  and,  as  I 
hive  said,  plenty  of  rock  exists  to  wall  them. 

Kansas  City,  one  of  the  largest  small  cities  in  Missouri,  is  located  in  the  northwestern  comer 
of  this  county ;  its  present  population  is  variously  estimated  at  from  fifteen  to  twenty-two  thou- 
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Band— I  would  state  it  at  full  fifteen  thouBand.  It  is  handsomely  located  on  the  south  bank  of  the 
Missouri  riveri  at  its  great  bend.  Lines  radiating  west,  southwest,  south,  and  southeast, 
might  be  drawn,  extending  thirty  to  forty  miles  oyer  as  good  an  agpricultural  country  as  exists  on 
the  American  continent,  fertile,  healthy,  finely  varied  with  timber  and  prairie.  Clay  for  brick 
abounds,  and  rock  for  tumpiking.  This  area  of  country  would  embrace  six  or  seren 
large  counties,  and  is  the  largest  tract  of  first-class  soil  with  equal  advantages  in  North 
America.  Between  1850  and  1860  it  was  settled  up  very  rapidly  by  a  first-class  people, 
bringing  refinement  and  high  civilization  with  them.  This  region  of  country,  and  Jackson 
county  in  particular,  was  badly  injured  by  soldiers  in  the  late  civil  war,  and  has  not  recovered  from 
the  devastations  of  that  period.  From  Kansas  City  will  soon  radiate  many  railroads,  turnpikes, 
and  wagon  roads  ;  some  westward,  one  of  which  is  now  built  beyond  Fort  Riley,  some  southward 
to  Matamoras  and  to  Galveston,  and  others  southeast  to  Memphis,  and  to  the  great  cotton  and 
sugar  region  of  Louisiana.  In  a  few  years  this  must,  as  a  necessity,  be  done;  and  then  Jackson 
county,  and  surrounding  region  will  be  the  most  attractive  and  luxurious  portion  of  our 
State. 

Independence,  a  beautiful  town  of  full  four  thousand  inhabitants,  is  the  county  seat,  and  is 
handsomely  laid  out,  and  built  of  brick.  The  dwellings  and  public  bouses  are  handsome  and 
regular,  the  streets  macadamized,  wide,  and  shaded  with  trees.  As  fine  society  as  cml  be  found  in 
our  State  is  found  in  this  proud  and  cultivated  town.  It  is  the  pride  of  the  county,  and  the  county 
might  well  be  the  pride  of  the  State. 

Westport  is  a  good-sized  village  twelve  miles  west  of  Independence,  and  situated  three  and  a 
half  miles  south  of  Kansas  City,  and  one  mile  and  a  half  from  the  west  line  of  the  State.  West- 
port  has  been  for  many  years  one  the  chief  points  of  the*  Santa  Fe  trade,  which  has  so  much  en- 
riched our  State.  Once  viewed  in  the  spring,  summer,  or  fall  of  the  year,  Jackson  county  makes 
aA  impression  on  the  mind  never  to  be  effaced.  One  associates  life  here  with  all  that  is  noble  and 
chivalrous.    A  little  strange  to  tell,  the  society  of  Jackson  county  is  quite  homogenous. 

When  the  railroad  shall  have  been  completed  from  this  county  to  that  Eldorado  of  Spaniards 
and  Anglo-Americans,  California— which  Hon.  Waddy  Thompson,  Minister  to  Mexico,  called 
"God^s  own  country  " — it  will  open  an  epoch  in  the  career  of  the  two  regions  that  must  be  memor- 
able and  lasting  as  the  philosophy  of  history  itself. 

The  present  crops  here  are  excellent ;  wheat  an4  oats  are  particularly  g^od ;  com,  af  usual,  u 
very  good,  and  grass  is  luxuriant. 


JASPBBr-E.  M.  BuBOH. 

I  thought  I  would  drop  you  aline  to  let  you  know  how  spring  is  opening  in  the  Southwest. 
The  weather  is  clear  and  warm,  with  occasional  showers.  Our  farmers  are  through  sowing  oats, 
the  only  seeding  we  have  to  do  in  the  spring,  as  we  don't  raise  spring  wheat;  winter  wheat  we  think 
makes  much  better  fiour,  and  is  a  more  certain  crop.  The  peach  trees  are  in  full  bloom,  and  the 
prospects  are  favorable  for  a  full  crop.  Apples,  plums,  cherries,  gooseberries,  and  strawberries, 
are  in  bloom^  with  favorable  prospects  for  a  full  crop.  The  elms,  hackberry,  and  redbud  timbers 
are  putting  on  their  summer  dress.  In  fact  our  forests  are  beginning  to  look  quite  summer-like. 
The  g^dens  are  looking  fine ;  most  of  garden  vegetables  are  up,  and  larg^e  enough  to  begin  to  cul- 
tiTate — such  as  potatoes,  onions,  peas,  beans,  beets,  etc.  Our  prairies  are  looking  finely,  covered 
in  beautiful  g^een  g^rass  and  fiowers.  Our  herds  of  young  cattle  and  horses  are  out  on  the  range, 
feeding  themselves.  Many  of  the  farmers  are  nearly  ready  to  plant  their  com.  Some  few  of  them 
have  planted  a  portion  of  their  crop.  Our  farmers  are  preparing  for  large  crops,  with  a  view  of 
meeting  the  demands  of  a  large  immigration,  which  threatens  us  from  every  quarter. 

There  are  many  gentlemen  in  our  county  from  various  portions  of  the  north,  east  and  soatli, 
looking  at  our  country ;  and  all  ag^ree  that  Southwest  Missouri  presents  greater  inducements  to 
those  wishing  to  invest  in  lands  than  any  other  portion  of  the  West.  The  mildness  of  climate,  the 
fertility  of  soil,  the  cheapness  of  oar  lands,  the  great  number  of  fine  springy  and  clear  running 
streams,  and  our  noble  river  running  through  our  county  from  east  to  west,  taking  a  somewhat  cir* 
Cttitons  route,  giving  us  at  least  forty  miles  length  of  river  in  our  county,  with  nearly  as  many  good 
mill  sites. 

We  are  in  wsnt  of  manufactories  of  woolen  and  cotton  goods ;  and,  in  my  opinion,  there  is  not 
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a  lection  of  conntiy  in  the  Union  where  an  investment  of  the  kind  can  be  made  more  profitable.  It 
ie  admitted  by  all  Northern  wool-growers  that  we  have  the  finest  wool-producing  country  in  the 
United  States.  We  have  about  twelve  thousand  head  of  fine  wooled  sheep  in  our  county.  Large 
numbers  will  be  driven  in  this  summer  from  Iowa,  Illinois  and  Ohio.  We  hope  and  expect  that 
among  the  many  that  are  seeking  to  invest  profitably,  this  great  manufacturing  enterprise  will  not 
be  overlooked.  Certainly  manufacturing  could  be  done  as  cheaply  in  our  county  as  in  any  part  of 
the  West ;  while  the  manufactured  g^ods  would  meet  with  a  ready  sale  at  home. 

The  lead  mines  of  our  county  are  superior  to  any  in  the  State,  proving  richer  even  than  the 
celebrated  lead  mines  of  Oranby,  in  Newton  county. 

Southwest  Missouri  presents  a  rich  field  for  the  horticulturist.  There  is  not  a  well-establbhed 
nursery  in  this  section  of  the  State.  The  growing  demand  for  fruit-trees  is  very  great.  Thousanda 
of  farmers  that  are  now  opening  up  new  farms  are  in  want  of  fruit-trees.  None  are  to  be  had  nearer 
than  St.  Louis  or  Illinois.-  The  inconvenience  of  obtaining  them  prevents  hundreds  from  planting 
out  orchards  that  otherwise  would.    We  hope  some  one  of  experience  will  come  to  our  relief. 

The  prospects  for  railroads  to  this  portion  of  the  State  are  cheering.  The  Missouri  and  Cali- 
fornia Railroad  will  be  built  to  the  western  border  of  our  State  speedily,  and  near  the  border  it  will 
intersect  with  the  Chicago,  Kansas  City  and  Galveston  road.  We  also  will  have  a  road  from  the 
north,  known  as  the  Tebo  and  Neosho  road,  which  will  pass  through  our  county  seat,  and  intersect 
the  Missouri  and  California  road  at  Neosho,  in  Newton  county. 

The  Tebo  and  Neosho  road  gives  us  a  direct  line  of  communication  to  Chicago,  thereby  giving 
to  the  people  of  Southwest  Missouri  their  choice  in  two  of  the  g^eat  marts  of  the  West.  Cotton  can 
be  proitably  cultivated  in  this  section  of  the  State.  Many  of  our  farmers  cultivate  it  in  small 
patches  for  their  own  use,  and  superior  in  quality. 


JEFFERSON— W.  8.  Jbwbtt. 

Since  my  last  report  was  made  another  year  has  rolled  round,  and  many  ups  and  downs  in  this 
world  of  tears  has  taken  place,  and  all,  both  great  and  small,  have  cast  their  shadows  for  good  or 
evil,  and  time  only  will  tell  which  may  preponderate. 

The  past  year,  although  one  of  general  prosperity,  has  had  many  drawbacks,  causing  loss, 
vexation  and  disappointment  to  those  on  whom  they  fell.  The  season  was  rather  an  unusual  one  in 
the  extremes  of  wet  and  drouth.  Ihe  spring  was  wet  say  until  the  first  of  June,  when  it  ceased  and 
was  dry  until  the  latter  part  of  August,  when  it  set  in  wet  again  and  continued  so  until  the  first  of 
October,  since  when  we  have  had  splendid  weather  for  farm  purposes. 

The  wet  in  the  spring  retarded  the  planting  of  usual  crops,  and  such  as  were  got  in,  were  poorly 
cultivated,  when  the  dry  season  came  on  they  could  not  withstand  the  heat,  and  suffered  greatly. 
.  But  the  worst' calamity  that  befell  our  county  was  the  grand  army  of  chinch  bugs,  they  appearing 
in  all  places  and  in  all  directions,  covering  the  wheat,  com  and  sorghum  in  endless  numbers,  suck- 
ing the  life  out  of  every  green  thing  not  impervious  to  their  voracious  thirst.  They  caused  the  most 
injury  where  the  soil  was  thin  and  crops  suffering  from  drouth,  in  fact,  on  such  spots  they  killed  the 
crops  entirely,  while  in  the  vall*ys  and  richer  portions,  and  where  occasional  rains  fell,  the  damage 
was  but  little,  and  while  on  this  subject,  will  state  that  our  own  wheat,  that  was  cut  the  fir&t  day, 
although  rather  in  the  dough  state,  made  fair  and  plump  gprain,  while  that  ripened  standing,  was 
shrivelled  and  chafl^,  showing  that  bugs  injured  it  more  than  the  cutting  of  it  gpreen,  also  one  piece 
of  nearly  four  acres  that  was  sown  to  timothy  (and  the  last  that  was  cut)  was  of  good  grain ;  also  a 
piec^  that  was  rented  out  and  sown  with  wheat  full  of  cheat,  so  much  so  that  before  cutting  it  ap- 
peared to  be  all  cheat,  and  when  cut  some  two  weeks  after  the  first  (it  being  a  mixture  of  old  late 
varieties),  the  gjain  was  a  No.  1.,  the  grain  being  large  and  heavy,  showing  that  the  timothy  and 
cheat  were  a  protection,  the  bugs  worlung  on  them  instead  of  the  grain.  Why  the  bugs  were  so 
plentiful  here,  where  never  known  before,  I  cannot  surmise,  unless  on  account  of  the  season  of  '67, 
was  propitious  for  their  development  being  dry. 

We  also  had  another  pest  to  visit  us,  the  seventeen  year,  or  rather  the  thirteen  year  locust,  they 
having  been  here  in  '42,  '55  and  '68.  Think  they  were  more  numerous  and  destructive  than  ever 
before.  On  all  wood  lands,  and  where  cleared  since  their  last  decade,  the  ground  was  literally  per- 
forated with  holes,  from  which  they  come  out  of  the  gpround,  and  when  most  numerous,  their  con- 
stant din  was  anything  but  pleasant  to  the  ear.    The  damage  to  large  timber  and  old  orchards  is 
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not  rery  serioas,  but  in  young  ones  recently  planted,  the  trees  beings  small,  the  bodies  and  limbf 
were  mach  gouged  and  split  up,  causing  a  bad  place  in  the  tree,  from  which  decay  will  set  in  and 
cause  them  to  be  short  lived. 

And  while  on  the  bug  question,  will  state,  insect  enemies  of  all  kinds  appear  to  be  on  the  in- 
crease. The  Codlin  moth,  borer,  both  apple  and  peach,  and  the  curculio,  have  increased  at  a  r^id 
rate,  showing  that  we  must  awake  to  our  interests  and  combat  them  if  we  wish  to  successfully  grow 
crops  of  grain  and  fruit.  Observations  have  convinced  me  that  the  borer  and  moth  are  worse  on 
high  lands  than  on  the  low  and  richer  bottoms,  whether  on  account  of  the  high  situations,  the  air  if 
more  light,  warm  and  dry,  suiting  their  natures  better  for  outdoor  exercise  at  night,  when  propa- 
gating their  species,  is  a  question  for  our  Entomologist  to  decide.  It  would  be  well  for  all  to  ob- 
serve the  workings  of  various  insects,  to  know  friend  from  foe,  conferring  with  and  sending  speci- 
mens to  our  State  Entomologist  (G.  Y.  Riley),  that  he  may  give  us  the  results  of  his  experience, 
and  by  so  doing  he  will  greatly  assist  him  in  his  arduous  duties,  as  one  person  can  accomplish  but 
little  in  a  scope  of  country  as  large  as  our  State  covers,  unless  he  gets  the  help  of  others.  Many 
localities  will  be  visited  by  as  many  different  insects,  and  of  which  he  can  know  nothing  nnleai 
informed  by  those  interested.  And  while  on  the  bug  question,  would  like  to  get  some  information 
in  regard  to  non-swarming  of  bees  during  the  existence  of  the  locust.  They  appeared  to  swarm  and 
do  well  until  the  locust  appeared,  when  they  ceased  at  once  to  do  so,  no  more  coming  out  until  after 
they  left,  when  a  few  small,  late  swarms  came  out,  of  bnt  little  value.  Wasps,  hornets,  bumble  beef 
and  yellow  jackets  also  were  few  and  far  between. 

Wheat  crops  were  poor  on  account  of  improper  cultivation ;  bad  winter,  (having  but^ittlf 
fnow),  wet  spring,  rust,  chinch  bug,  etc.;  some  crops  yielding  25  bushels  per  acre,  while  some  wert 
not  cut  at  all,  and  many  did  not  pay  expenses  of  cutting,  threshing,  etc.;  yield  on  an  average  not 
more  than  8  bushels  per  acre. 

Oats,  not  many  sown,  and  crop  light  on  account  of  hot  dry  weather  incceeding  a  very  wat 
fpeU. 

Com  crop  generally  light  from  drouth  and  chinch  bug  ;  yield  on  an  average  m^t  more  than  11 
or  16  bushels  per  acre. 

Irish  potatoes  :  Early  ones  generally  of  but  little  value,  except  a  few  favored  localities,  and 
those  having  the  earlier  varieties,  York,  Goodrich,  etc.;  where  planted  late,  and  properly  worked, 
so  that  they  received  the  benefit  of  fall  rains,  they  were  fine ;  yielding  well,  and  potatoes  of  large 
f ise,  though  skin  a  little  tender  from  quick  growth  and  late  season. 

Sweet  potatoes :  Good  where  well  cultivated,  the  dry  weather  affecting  them  but  little  after  get- 
ting a  stand  of  plants. 

Sorgum  culture  is  on  the  decrease,  the  last  few  seasons  having  been  unfavorable,  and  with  poor 
facilities  for  manufacturing ;  the  cheapening  of  Sonthem  sngars  has  caused  the  interest  to  be  neg- 
.•cted. 

Turnips,  where  got  in,  in  order  and  time,  were  large  and  fine. 

Meadows  were  very  good,  from  wet  spring,  but  there  is  scarce  enough  sown  to  g^rass,  to  supply 
home  demand,  without  any  to  export. 

Apples  were  almost  a  failure,  as  they  did  not  appear  to  set  well,  and  a  large  portion  that  don« 
80,  dropped  off  after  g^etting  the  size  of  bullets ;  what  came  to  maturity  were  greatly  injured  by  tha 
codlin  moth,  or  apple  worm,  and  worse  than  all,  many  of  the  fruit-growers  are  complaining  of  thek 
apples  being  stolen  by  petty  thieves,  at  least  that  was  my  experience,  while  absent  at  the  great 
St.  Louis  fair,  the  nights  being  fine  (by  a  full  moon),  all  my  fine  ones  were  gathered,  saving  ma 
that  small  job. 

Peaches  were  a  poor  crop,  except  in  favorable  situations,  where  protected  by  river,  high  locationf 
or  sheltered  by  timber,  buildings,  etc.;  having  fine  open  weather  during  the  first  and  middle  of 
March,  and  afterwards  26th  to  28th,  while  they  were  in  full  bloom,  a  cold  snap,  commencing  wiA 
a  cold  rain  and  sleet  followed  by  a  freexe,  caused  almost  an  entire  failure ;  of  what  few  escaped 
the  frost,  the  early  varieties  were  much  injured  by  the  curculio. 

Grapes  were  generally  good,  the  principal  complaint  being  the  very  low  price  at  which  they  are 
sold  in  market;  the  great  success  with  which  the  grape  is  grown  in  this  county,  is  attracting  many 
here,  and  large  number  of  vineyards  are  planted  yearly,  an4  old  ones  increased  in  extent.  For  re- 
sults and  further  information  I  refer  yoa  to  report  of  Isidor  Bush  to  State  Horticultural  So- 
ciety. 

Bush  &  Son  are  located  at  Bushburg,  on  Iron  Mountain  railroad,  and  are  among  the  many  en- 
terprising ones  recently  come  into  our  county.  They  are  propagating  largely  of  the  finer  kinds  be- 
lieving that  our  county  is  admirably  adapted  to  their  growth. 

Our  agricultural  association  commenced  to  hold  its  annual  fair  on  the  2Sd  of  September,  bnt  M 
it  had  been  raining  for  several  days  before,  and  on  the  morning  of  the  24th  it  set  in  with  a  slow 
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drisslin^  run^  rendering  ont  door  bntmosB  dif ftgr««able,  and  exerdso  in  tiM  ring  almost  an  impofsi- 
bilitj  on  acconnt  of  mad  on  the  track,  eren  if  the  stock  had  been  in  attendance,  the  lack  of  which 
was  caused  by  our  connty  being  broken  and  hilly,  the  recent  rains  had  rendered  the  roads  bad, 
and  many  of  the  creeks  were  past  fording,  or  nearly  so,  rendering  the  amount  of  stock  on  exhibi- 
tion  small.  The  board  of  directors  held  a  meeting  and  decided  to  postpone  Uie  exhibition  until  Oc- 
tober 21st,  22d  and  2Sd,  and  until  fairer  weather ;  after  passing  upon  fruits  and  perishable  articlev. 
At  continuance  we  were  more  successful  in  weather,  but  the  attendance  was  not  so  large  as  the  timo 
was  after  the  St^  Louis  and  other  fairs,  and  the  community  getting  tired  of  the  excitement,  and 
having  lost  much  time  through  bad  weather,  fairs  and  politics,  were  compelled  by  their  more  press- 
ing wants,  especially  as  many  had  not  finished  seeding  or  gathered  their  fall  crops,  with  the  near 
approach  of  winter.  The  result  of  all  these  mishaps  was  attendance  limited,  and  display  of  stock, 
implements  and  products  were  meager. 

^e  number  and  amount  of  premiums  were  quite  liberal,  and  receipts  did  not  meet  them  and 
expenses,  but  the  board  decided  to  settle  all  demands  if  it  took  the  last  farthing  and  appropriated 
money  on  hand,  borrowing  sufficient  to  pay  all  premiums.  While  speaking  of  fairs,  will  state  that 
our  society  was  organised  under  the  general  State  law  and  adopted  Constitution,  as  recommended 
by  State  Board  in  1865,  with  a  few  amendments  suitable  to  our  locality.  But  with  the  experience 
of  nearly  three  years  am  satisfied  that  the- joint  stock  principle  is  better  adapted  for  the  successful 
working  of  county  organisations,  stockholders  taking  hold  of  it  with  a  will,  and  being  situated  all 
orer  the  county  will  stir  up  a  general  intenst  in  it. 

Our  horticultural  society  continues  to  bold  its  monthly  meetings,  which  are  g^enerally  well  at- 
tended, the  larger  portion  of  members  taking  a  lively  interest  in  the  subject,  a  large  portion  of 
which  are  new  beginners,  and  appreciate  the  benefit  of  mutual  exchange  of  opinions,  thereby  as- 
sisting one  another. 

Our  connty  is  still  rather  behind  hand  in  public  conveniences,  especially  schools,  churches  and 
roads.  The  townships  are  not  all  fully  organised  under  the  present  school  law,  some  of  them  be- 
ing so  situated  that  it  would  work  great  hardship  to  do  so.  Several  special  districts  were  organ- 
ised under  the  old  law  by  making  them  out  of  parts  of  two  or  more  townships,  when  the-  law  now 
steps  in  and  divides  them  up  according  to  congressional  township  lines,  destroying  their  unity  and 
usefulness.  In  parts  of  Uie  State  where  the  county  is  level,  and  districts  well  inhabited,  it  may 
work  well  enough,  but  where,  like  ours,  divided  up  by  high  hills  and  impassable  creeks  forming, 
natural  boundaries,  it  often  happens  that  the  children  in  a  whole  township  are  isolated,  and  mak#8- 
it  inconvenient  to  get  up  a  school.  The  law,  as  it  now  stands,  is  not  working  as  is  intended,  and> 
it  is  hoped  the  next  Legislature  may  right  the  evil. 

Considerable  progress  has  been  made  in  roads  and  building  bridges,  but  there  is  yet  room  for 
improvement.  We  have  two  rock  or  macadamised  roads  started  with  several  branches  and  cross- 
roads in  view,  which  will  be  completed  as  soon  as  our  county  fathers  can  see  from  whence  the  where- 
with is  to  be  had.  Three  large  bridges  have  been  built  this  year,  and  one  or  two  others  contempla- 
ted. One  of  the  great  diflBculties  in  Uie  making  up  of  estimates  for  public  purposes,  is  the  uncer- 
tainty of  the  tax  or  assessor's  books. 

Our  present  revenue  law  may  have  been  a  good  one  in  early  times  when  land  owners  were  few 
and  far  between,  and  land  of  but  little  value,  but  now  when  it  is  all  taken  up,  increasing  in  value 
fast,  it  is  well  to  look  after  the  taxes.  AU  property  is  assessed  to  owner's  names  in  alphabetical 
order,  when  by  chance  any  assessor  or  other  person  in  transcribing  the  books  should  make  an 
error,  the  property  cannot  be  found,  or  possible  it  may  be  assessed  to  a  half  doien  or  score  of  indi- 
viduals, all  of  which  refuse  to  pay  taxes,  and  it  is  advertised  as  delinquent  and  sold,  unless  the 
mistakes  are  accidentally  discovered.    All  causing  expense  and  lessening  aggregate  of  revenue. 

A  more  suitable  way  and  much  less  trouble  would  be  to  have  it  assessed  by  section,  township 
and  range,  and  lot  and  block  (in  towns  and  cities),  being  made  out  similar  to  abstract  books  (con- 
gressional entries). 

The  latter  part  of  the  season  money  matters  have  been  close,  but  things  are  still  prospering 
here,  improvements  are  going  on  on  every  side,  clearings  made,  orchards  and  vineyards  planted 
out,  fences  built,  bams  and  dwellings  erected,  with  a  better  mode  of  farming  exhibited  everywhere. 
Real  estate  is  holding  its  own  in  price,  though  not  as  many  transfers  as  a  few  months  since,  but 
when  spring  opens  again,  I  believe  there  will  be  more  than  the  usual  amount  of  sales  effected,  as 
many  of  our  large  tracts  are  being  divided  up  to  meet  the  large  demand  for  small  tracts.  I  might 
have  pven  something  more  directly  in  regard  to  agriculture,  but  had  but  little  leisure  and  could 
get  no  statistics. 
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UYS^GSTON— Its  Bbsoubcbb  amd  Piopu. 

Chillicothb,  Mo.,  July  27,  1868. 

A  letter  from  so  interesting  a  section  of  onr  State  as  this — the  Grand  river  region" — it  is  hoped 
may  prove  entertaining  to  readers  in  many  portions  of  Missouri,  as  well  as  to  those  in  other  States. 
There  are  fire  or  six  counties  drained  by  Grand  river,  and  lying  in  a  group  between  the  Missouri 
river  and  the  Iowa  State  line,  which  are  properly  enough  denominated  the  "Grand  river  region.'' 
The  one  I  shall  now  speak  of  is  Livingston  coun^,  in  which  ChiUicothe,  the  county  seat  is  situated. 
Livingston  is  in  the  second  tier  of  counties  north  of  the  Missouri  river,  and  is  bi-sected  by  the 
Hannibal  and  St.  Joseph  railroad ;  which  highway  was  completed  from  the  Mississippi  to  the  Mis- 
souri rivers  in  1859.  This  county,  in  appearance,  has  a  fertile,  loose  soil,  but  is  less  productive 
than  Eastern  farmers  at  first  estimate  it  to  be.  It  is  not,  however,  a  poor  or  unproductive  soil,  for 
it  yields,  on  an  average,  forty  to  fifty  bushels  of  com  to  the  acre ;  and  this  year  has  yielded  near 
twenty  bushels  of  wheat  per  acre,  and  a  heavy  crop  of  potatoes,  oats,  grass,  and  garden  vege- 
tables. The  wheat  is  not  so  heavy  a  yield  as  it  was  estimated  before  harvest,  tne  berry,  or  ''grain/' 
being  a  little  deficient  in  development,  which  will  reduce  the  weight  per  bushel  below  what  was  ex- 
pected. 

This  might  be  called  a  prairie  county,  though  one-third  of  its  surface  is  covered  with  timber. 
The  Grand  river  passes  through  from  the  northwest  corner  of  the  county  to^its  southern  line,  about 
midway  from  its  eastern  and  western  lines.  The  "bottoms,"  or  valley  ground,  along  this  river  are 
from  three-fourths  of  a  mile  to  three  miles  in  width,  averaging  about  a  mile  and  a  half.  They  are 
of  the  most  fertile  quality,  and  are  thickly  covered  by  a  high  growth  of  timber.  Three-fourth  of 
the  valley  on  each  side  of  the  river  overflows  nearly  every  year,  and  is  consequently  nearly  usalesa 
for  agricultural  purposes  while  without  levees.  There  will,  I  predict,  be  constructed,  some  future 
day,  levees  on  each  side  of  this  stream  to  prevent  it  from  overflowing  the  valley  each  side ;  and 
then  thousands  of  acres  of  land  as  rich  as  the  valley  of  the  Nile  will  be  ready  for  cultivation  in 
hemp,  tobacco,  and  all  kinds  of  grain.  The  timber  along  this  stream  and  its  tributaries  is  excel- 
lent for  building  and  fencing ;  and  the  gracing  for  stock  is  protected  from  the  winter  freezing  ft 
month  later  than  on  the  adjacent  prairies.  The  banks  of  the  river,  or  rather  the  small  hills,  thfti 
divide  the  upland  from  the  valleys  are  from  twenty  to  fifty  feet  high,  and  frequently  so  gradual  a 
slope  as  to  be  scarcely  recognisable.  After  ascending  these  slopes  from  the  bottoms  we  enter  small 
thickets  of  sumach  and  hazel,  and  continue  in  them  from  a  few  rods  to  half  a  mile,  when  the  prai- 
rie sets  in,  and  covers  the  surface  of  the  country  from  the  margin  of  one  stream  to  another,  and 
constitutes  about  two-thirds  of  the  area.  The  brush  land,  or  hazel  thickets,  when  cleared  out, 
make  the  best  of  land  for  grain  and  tobacco. 

Livingston  county  has  a  rolling  but  not  hilly  surface,  and  is  admirably  adapted  to  grain  grow- 
ing, pasturing,  tobacco  raising  and  fruit.  Beneath  the  dark  alluvial  surface,  from  eighteen  inchea 
to  two  feet,  begins  an  adhesive,  hard,  whitish  yellow  clay  sub-soil,  holding  in  tight  embrace  many 
pebbles.  This  sub-soil  is  termed  by  the  inhabitants  a  "jug  clay,"  and  is  poorly  adapted  to  the 
transmission  of  water ;  it  is  not  so  good  a  sub-soil  for  the  cereals,  tobacco,  or  fruit,  as  the  yellow 
clay,  or  the  red  clay  of  some  sections  of  South  Missouri ;  yet  fair  grain  is  grown  on  the  surface 
over  it,  with  moderate  labor.  The  well  water  here  for  house  use  and  for  stock  raising  is  passably  good. 
The  streams  afford  stock  water  all  the  year  round.  Clover,  timothy,  and  blue  gn**^"  grow  well  here, 
and  produce  good  pasturage  from  seven  to  eight  months  in  a  year.  It  is  claimed  by  several  of  the 
oldest  inhabitants  of  this  county  that  the  longest  blades  of  blue  grass  ever  grown  in  the  United 
States  grew  on  Livingston  county,  Missouri  soil.  Apple  trees  thrive  well  here,  and  nearly  every 
year  they  produce  a  crop  of  apples ;  though  peaches  are  frequently  killed  by  spring  frosts. 

Writers  on  agriculture  commonly  describe  the  good  qualities  of  a  section,  and  say  but  little 
about  its  deficiencies  and  demerits ;  but  I  will  say  at  once  that  this  county  has  one  prominent  defect, 
viz.,  the  soil  has  not  sufficient  lime  in  it.  If  it  had  as  great  a  proportion  of  lime  as  Jackson,  Ray, 
or  Lafayette  counties  have,  it  would  be  from  a  third  to  one  half  more  productive  than  it  is.  The 
importation  of  lime  and  some  potash  to  this  soil,  and  sprinkled  lightly  over  the  surface  every  few 
years,  would  not  only  add  greatly  to  its  productiveness  but  would  render  the  surface  more  ad- 
hesive and  "waxy,"  and  prevent  much  inconvenience  from  the  moving  of  its  surface  by  severe 
winds.  One-fourth  of  the  outlay  in  lime  applied  to  the  soil  here  that  farmers  in  Maryland,  New 
Jersey,  and  North  Carolina  spend  in  guano  would  cause  it  to  produce  fifty  per  cent  more  grain,  of 
every  kind,  and  of  wheat  more  than  a  hundred  per  cent.  The  material  for  making  lime  is  deficient 
in  this  region ;  but  a  new  railroad  is  being  laid  out  from  Brunswick  to  Central  Iowa,  that  will  pass 
through  the  center  of  this  county,  and  will,  when  built,  afford  good  facilities  for  importing  lime. 

The  county  seat  of  this  county,  like  nearly  every  other  thri?ing  town  or  city  in  the  Mississippi 
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Valley^  is  too  large  for  the  amonnt  of  farming  that  is  done  in  the  sorronnding  country.  The  county 
has  a  population  of  about  eleven  or  twelve  thousand,  and  the  town  of  Chillicothe  contains  between 
four  and  five  thousand  1  There  is  not  farming  enough  done  in  the  United  States,  and  the  tendency 
of  our  people  to  congregate  into  villages  and  cities  is  increasing  every  year.  Agriculture,  in  many 
gections  of  our  country,  has  been  for  many  years  in  high  esteem  as  an  occupation  :  but  in  many 
others  it  has  been  looked  upon  as  inferior  in  tone  and  respectability  to  the  professions.  It  will  ere 
long  rank  with  the  learned  professions,  and  then  that  overgrown  thirst  for  professional  life,  which 
has  been  developing  in  the  United  States  for  many  years,  will  be  checked.  Toung  men  of  educa- 
tion will,  and  ought  to,  seek  employment  in  what  Washington,  Franklin,  Jefferson,  Harrison,  Web- 
ster and  Clay  expressed  themselves  as  believing  to  be  the  most  noble  occupation  of  man.  There  are 
thousands  of  talented  young  and  middle-aged  men  in  Missouri  who  are  living  to  very  little  advan- 
tage in  villages  and  cities,  who  would  increase  their  comfort  and  happiness  by  going  on  farms  in 
the  country ;  and  they  would  also  add  to  the  general  stock  of  knowledge,  useful  literature  and 
wealth.  The  farmers  of  this  State  are  not  deficient  in  refinement,  culture,  talents,  in  truth  they  are 
the  inteHectual  stamina,  sound  sense,  and  moral  worth  of  our  State,  as  a  class. 

Two-thirds  of  the  inhabitants  of  Livingston  county  are  farmers,  or  the  families  of  farmers,  and 
are  a  superior  Western  people,  having  directly  immigrated,  or  their  fathers  before  them,  from 
Southern  Ohio,  Pennsylvania,  New  Jersey,  Delaware,  Maryland,  Virginia  and  Kentucky,  and 
brought  a  high  civilization  with  them,  and  have  retained  it.  There  is  here,  as  well  as  throughout 
Uie  State,  a  great  deficiency  to  supply,  to  which  I  will  not  now  further  allude,  but  will  promise  to 
elaborate  upon  at  a  future  day. 

The  high  rates  of  transportation  from  this  point  to  the  Miftiissippi  river,  as  well  as  to  St.  Louis^ 
retard  the  prosperity  of  agriculture.  At  least  twice  as  much  has  been  charged  heretofore  for  trans- 
porting wool,  pork,  beef,  grain  and  tobacco  as  farmers  could  afford  to  pay.  Many  men  of  good 
judgment  here  have  openly  declared  that  a  railroad  is  no  advantage  to  the  farmers  of  Central  Mis- 
louri ;  they  say  the  old  way  of  wagoning  was  cheaper,  though  far  more  tedious.  The  Legislature 
would  do  well  to  fix  the  rates  of  freight  by  law  on  railroads,  and  thus  protect  the  farmer,  \fho  has, 
in  many  instances,  contributed  to  build  the  roads.  Farmers  are  the  virtue,  the  intelligence,  and  the 
great  source  of  wealth  of  the  State ;  and,  although  no  special  legislation  should  be  given  to  any  class 
of  persons,  yet  each  should  be  protected  from  extortion  from  others. 

Show  me  a  country  anywhere  on  the  face  of  the  globe,  either  in  ancient  or  modem  times,  whose 
chief  wealth  and  leading  business  was  agriculture,  and  I  will  exhibit  to  you  a  people,  proud,  braver 
intelligent  and  virtuous.  The  people  of  a  farming  district  form  a  great  contrast  with  the  inhabi- 
tants of  a  commercial  city,  in  this,  that  the  former  are  better  looking,  more  honest,  more  pure 
hearted,  and  have  a  higher  order  of  intellectual  endowments.  The  latter  are  shrewd,  more  active, 
keen,  narrow-minded,  licentious  and  short  lived.  It  has  been  remarked  by  many  writers  on  statis- 
tics and  political  economy,  that  cities  would  finally  degenerate  into  a  weak  and  worthless  class  of 
inhabitants  were  it  not  for  the  fact  that  they  are  constantly  reinforced  by  healthy,  efficient  and  vig- 
orous people  from  the  rural  districts.  It  is  high  time  that  the  emigration  was  reversed,  and  the  de- 
praved and  run  down  ones  of  the  city  taken  to  the  country  to  revive,  and  outgrow  their  city  weak- 
nesses. M. 


MONTGOMEKT— Thob.  J.  Powell. 

Nbw  Flobbncb,  April  1, 1868. 

In  conformity  with  the  provisions  of  the  General  Statutes  of  the  State  of  Missouri,  relative  to 
county  agricultural  and  mechanical  societies  of  the  State  of  Missouri,  the  board  of  directors  of  the 
Montgomery  county  agricultural  and  mechanical  society  of  the  said  county  of  Montgomery,  re- 
spectfully make  tha  following,  their  first  annual  report,  and  submit  it  to  the  State  Board  of  Agri- 
culture, with  other  statistics  of  the  county  of  Montgomery,  for  publication  by  the  said  State  Boards 
as  provided  for  by  law,  hoping  it  may  prove  beneficial  to  all  concerned,  and  feel  interested  in  the  ■ 
prosperity  of  the  State : 

The  geographical  position  of  Montgomery  county  is  what  might  be  termed  in  the  southeastern 
part  of  North  Missouri.  Its  south  border  is  washed  by  the  Missouri  river,  a  distance  of  twelve  miles, 
and  is  bounded  on  the  east  by  the  counties  of  Warren  and  Lincoln,  on  the  north  by  the  counties  of 
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Pike  and  AudraiD,  and  on  the  west  by  the  county  of  Callaway,  which  places  it  in  one  of  the  niott' 
respectable  portions  of  the  State,  and  is  subject  to  be  envied  on  account  of  its  location. 

About  one-fourth  of  the  surface  of  the  county  is  undulating,  particularly  in  the  south  part. 
The  north  portion  and  centre  of  the  county  is  principally  prairie  land  (no  swamp  lands).  It  em- 
braces a  variety  of  soils,  and  has  a  soil  adapted  for  almost  every  kind  of  product  of  the  State.  The 
prairie  land  is  all  susceptible  of  cultivation.  The  timbered  land  likewise,  for  the  most  part,  is  BUf- 
eeptible  of  cultivation,  a  great  part  of  which  is  adapted  to  the  growth  of  the  grape,  which  is  attract^ 
ing  much  attention,  and  being  cultivated  successfully. 

The  principal  timber  is  White,  Black,  Burr,  Pin  and  Spanish  Oak,  White  and  Red  Elm,  Blade 
and  White  Walnut,  different  kinds  of  Hickory,  Hard  and  Soft  Maple  (the  Hard  Maple  is  termed  by 
•ome  the  sugar  tree),  Linn,  White  and  Blue  Ash,  Hackberry,  Honey  Locust,  all  kinds  of  sniallrr 
timbers,  such  as  Sassafras,  Dogwood,  Redbud,  Haw  of  all  kinds.  Pawpaw,  etc. 

The  water  courses  of  most  importance  are  Loutre  Creek  (running  through  the  county  from  tbe 
northwest  corner  to  the  southeast  comer,  west  and  south  of  the  middle  portion  of  the  county),  Cleaf 
Fork  of  Loutre,  Frairie  Fork  of  Loutre,  and  the  Dry  Fork  of  Loutre,  North  and  South  Bear  Creek, 
Wolf  Creek,  Elkhom,  Coon  Creek  and  Cuiver  river,  the  last  of  which  runs  through  the  north  portion 
of  the  county.    The^most  of  these  streams  are  available  for  water  power  a  portion  of  the  year. 

Springs  are  not  very  numerous ;  the  water  is  what  is  called  hard  water  in  most  of  them.  Theft 
is  no  cause  why  the  people  of  this  county  should  not  have  plenty  of  water  at  all  times  that  is  re- 
quired, if  precautionary  means  and  steps  are  taken  and  carried  into  effect.  From  the  experience  of 
the  old  settlers  of  this  county  it  has  been  demonstrated  to  be  a  fact  that  the  earth  of  its  clay  natnrt 
nnderneath  of  what  is  called  the  soil,  will  hold  water  equal  to  a  basin.  For  farm  purposes,  and 
what  is  called  using  water,  or  water  for  family  use,  cisterns  or  wells  dug  in  the  ground  supply  all 
domestic  wants  for  water ;  and  ponds  supply  the  demands  for  stock  water.  Ko  water  surpasses  our 
cistern  water  in  purity  and  taste. 

The  subsoil  is  clay,  which  is  of  a  nature  to  hold  water,  which  renders  it,  as  before  stated,  but 
a  small  matter  to  have  an  abundance  of  water  for  all  purposes,  even  for  supplying  steam  mUli, 
which  proves  to  be  much  better  than  natural  water  power. 

The  county  abounds  in  wild  fruits  of  all  varieties,  of  which  the  following  comprise  a  portion : 
Pawpaws,  persimmons,  grapes,  blackberries  of  all  varieties,  raspberries,  gooseberries,  service  ber- 
ries, whortle  (or  buckle)  berries,  strawberries,  crab  apples,  and  almost  all  variety  of  haws,  hickory 
nuts,  walnuts,  hazelnuts,  and  acorns  in  abundance.  It  frequently  occurs  that  the  farmers  in  th« 
woodland  country  do  not  have  to  feed  their  hogs  any  for  pork-making  j  they  get  fat  enough  tot 
any  purpose  by  eating  nuts  and  acorns. 

There  are  no  government  lands  in  the  county — all  taken  up  some  time  since.  A  gjeat  qnan^ty 
of  the  lands  are  owned  by  non-residents,  which  is  not  of  much  benefit  to  the  county.  The  average 
price  for  improved  lands  is  from  $12  50  to  $40  per  acre ;  unimproved  lands,  from  $3  00  to  $30  00, 
according  to  location  and  quality. 

The  prairie  lands  are  considered  to  be  the  most  valuable,  except  the  lands  known  and  termed 
M  the  Missouri  river  bottom  lands,  which  are  worth  from  $30  to  $100  per  acre,  according  to  qnaa- 
tity  and  improvements  thereon. 

The  mineral  resources  of  this  county  are  far  superior  to  many  counties  which  boast  of  their 
mineral  wealth.  The  principal  minerals  are  iron  ore,  sulphur,  saltpetre,  salt,  stone  coal,  and  all 
kinds  of  rock  for  building  purposes— the  best  of  fireproof  and  frostproof  rock.  The  stone  coal  if 
said  to  be  of  the  best  quality,  and  is  being  made  a  matter  of  trade  and  exportation.  The  greatest 
quantity  of  coal  is  found  in  the  northwest  part  of  the  county,  in  the  vicinity  of  Wellsville,  and  ia 
•aid  to  be  inexhaustible.  New  discoveries  are  being  constantly  made  in  different  parts  of  fba 
county. 

Experienced  persons  in  the  coal  oil  business  have  become  satisfied  that  we  have  coal  oil  in  the 
county,  and  are  making  preparations  to  test  the  matter.  A  company  of  persons  engaged  in  snch 
business  have  selected  the  place  to  test  the  matter,  at  the  old  L'Outrelick  stand,  about  2^  miles  west 
of  Danville,  where  there  is  a  salt  spring,  the  water  being  tinctured  with  a  sulphurous  taste.  Thert 
are  natural  indications  of  oil  there,  and  if  found  in  sufficient  quantities,  will  be  of  incalculabte 
benefit  to  the  county. 

The  Montgomery  county  Agricultural  and  Mechanical  Society  has  been  and  is  still  being  pro- 
ductive of  much  benefit  by  encouraging  farmers  and  all  other  classes  of  cititens,  of  which  is  em- 
bodied herein  a  report  made  by  the  directors  of  said  society  for  the  year  1367,  ending  the 
3d  Saturday  of  March,  136^,  which  was  submitted  to  the  said  society  at  its  annual  meeting,  which 
was  received  and  approved  as  being  correct.  A  history  of  the  organisation  of  said  society  I  here- 
with give,  as  follows,  to  wit : 

The  society  was  incorporated  by  an  act  of  the  General  Assembly  of  the  State  of  MisBonri,  ap« 
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prored  Oct.  29th,  1857.  The  fociety  was  reg^nlarly  org^ized  under  and  in  conformitj  with  the 
proTiflions  of  said  act  of  incorporation  in  the  jear  1858,  and  was  in  Buccessfnl  operation  nntil  the 
beginning  of  the  late  war,  when  it  ceased  to  exist  practically.  The  improvements  on  and  connected 
with  the  fair  grounds  were  almost  demolished,  rendering  everything  appertaining  thereto 
vseless  daring  the  war.  The  improvements  were  on  leased  lands,  and  located  one-half  mile  east  of 
Danville,  the  county  seat.  After  the  hostilities  of  the  war  had  ceased,  the  said  society  was  called 
together  by  the  president  of  the  last  directory,  who  still  held  his  office  by  the  authority'of  the  in- 
corporating act.  Upon  the  call  being  made,  the  said  society  was  reorganized  and  went  into  effect 
practically,  and  at  a  regular  meeting  of  the  members  of  the  society*  held  on  the  28th  day  of  July, 
1866,  the  following  amendments  to  the  constitution  was  adopted,  as  follows,  to  wit :  In  section  1 
of  article  12  of  the  constitution  erase  the  word  Danville  where  it  occurs,  and  insert  in  lieu  thereof 
Danville,  Montgomery  City  or  New  Florence,  as  may  be  hereafter  determined.  In  furtherance  of 
said  resolution,  at  a  regular  meeting  of  the  society,  held  on  the  1st  day  of  September,  1866,  a  vote 
waa  taken  upon  the  question  of  the  location  of  the  fair,  with  the  following  result :  For  remain- 
ing near  Danville,  2  votes  ;  for  moving  to  Montgomery  City,  3  votes ;  for  moving  to  New  Flor- 
ence, 63  votes,  whereupon  the  amendment  as  adopted  was  declared  to  read  as  follows  :  In  section 
1  of  article  12  of  the  constitationi  erase  the  word  Danville  where  it  occurs  and  insert  in  lieu  thereof 
New  Florence. 

In  conformity  with  the  result  of  the  election  and  the  amendment,  the  directors  of  the  societj 
proceeded  to  purchase  20  acres  of  land  for  fair  ground  purposes,  and  to  be  owned  absolutely  in  fe« 
simple  by  the  society,  one-eighth  of  a  mile  from  this  place,  and  one-fourth  of  a  mile  from  th* 
North  Missouri  railroad.  The  land  so  purchased  cost  the  society  $40  per  acre.  It  is  a  most  beau- 
tiful  location  in  the  prairie,  said  to  be  the  highest  point  on  the  railroad  in  this  county,  with  a 
gradual  ascent  from  the  centre  to  all  directions. 

The  names  of  the  officers  for  the  year  1867 :  Jacob  See,  President;  Thos.  J.  Powell,  Vice-Prei- 
Ident;  Directors,  A.  C.  Stewart,  C.  G.  Blodes,  Thomas  J.  Wiley,  B.  Q.  McGinnis,  A.  D.  Pew,  Wil- 
son Quomott,  Uiram  Lewis,  Harris  Keeney,  S.  C.  Baker,  William  D.  Bush  and  Joseph  M.  Stewart ; 
D.  F.  Knox,  Treasurer ;  G.  W.  McCarty,  Secretary  ;  N.  Patten,  Assistant  Secretary ;  1st  Marshal, 
T.  J.  Powell ;  2d  do,  Capt.  S.  W.  Hammock ;  3d  do.  General  D.  M.  Draper ;  4th  do,  John  T.  Hnn- 
ter,  Esq. 

On  the  payment  of  $20  to  Jthe  society  entitles  the  person  so  paying  to  a  certificate  of  member- 
ship. The  number  of  stockholders,  by  certificate,  at  this  time,  is  111.  The  financial  condition  of 
the  society  is  such  that  those  who  are  acquainted  with  all  the  circumstances  connected  thereto  are 
very  encouraging  to  those  who  are  connected  with  the  society,  and  feel  satisfied  that  the  society  will 
succeed  well,  and  finally  meet  with  complete  success,  and  will  be  of  undoubted  benefit  to  th« 
county,  and  be  an  additional  evidence  that  such  enterprises  should  be  encouraged. 

The  fair  ground  is  inclosed  by  an  upright  plank  fence,  8  feet  high.  The  posts  are  of  large  sis* 
and  let  in  the  ground  30  inches.  The  ring  to  exhibit  stock  in  is  180  feet  in  diameter.  The  amphi- 
Uieatre  is  completed  of  the  length  of  300  feet  in  a  half  circle,  well  seated  and  braced,  and  is 
covered  in  with  two-foot  boards ;  has  a  promenade  the  whole  distance,  eight  feet  wide.  In  its 
present  condition  3,000  persons  can  be  comfortably  seated.  There  are  18  booths,  and  40  stalls, 
the  latter,  however,  are  not  completed  as  they  should  be,  but  will  take  but  little  labor  to  complete 
them.  The  directors'  stand  and  office  is  in  the  middle  of  the  amphitheatre,  and  under  the  same 
roof ;  a  neat  stand  for  the  music  band  and  awarding  committees  is  in  the  centre  of  the  ring. 
There  is  also  a  good  cistern,  a  pond,  and  a  ladies'  dressing  room.  The  amphitheatre  and  other 
buildings  are  left  in  such  a  condition  that  they  can  be  enlarged  at  the  discretion  of  the  society.  Thera 
is  also  a  half-mile  track  inside  of  the  inolosure,  encompassing  the  amphitheatre,  made  for  the  pur- 
pose of  trying  the  speed  of  trotting,  racking  or  pacing  horses. 

When  the  fair  was  moved  to  this  place  there  was  an  outstanding  indebtedness  of  said  societj 
of  about  $96  00,  and  nothing  in  the  treasury.  The  report  of  Uie  directors,  made  at  their  annual 
meeting,  shows  the  following  aggregate  statement  of  the  financial  condition  of  the  societj : 

Amount  of  cash  received  from  all  sources « $5,480  36 

Amount  of  cash  paid  for  improvements,  tickets,  printer's  fees,  etc 6,819  0$ 

Oustacding  indebtedness,  to  wit — 

Amount  of  balance  owing  for  the  fair  grounds $  700  00 

Borrowed  money  owini? .• 2,2(0  00 

Outstanding  warrants 1,165  68 


Total  amount  of  indebtedness $4,065  68 
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From  the  Abora  uid  foregoing  exhibits  we  find  that  Uie  society,  when  commencing  at  this  place^ 
was  owing  about  $90,  and  nothing  in  the  treasurer's  hands,  and  owned  no  property  ;  and  also  find 
that  the  society  took  in  last  year  $1,424  67  more  than  the  present  indebtedness,  and  the  probability 
is,  and  we  have  all  reasons  to  believe,  that  our  receipts  this  year  will  be  fully  one-third  more,  at  the 
least  calculation,  than  that  of  last  year ;  we  will  then  be  able  to  meet  all  proper  demands,  and  to 
enlarge  or  add  to  our  improvements,  which  will  undoubtedly  be  demanded  by  the  public. 

Number  of  premiums  offered  last  year 25S 

Knmber  of  premiums  contended  for  and  taken a IfiS 

Value  of  premiums  offered $1,700  00 

Value  of  premiums  taken 1,488  00> 

Amount  of  premiums  paid  in  cash 556  80 

"  "  "         plate 931  20 

It  was  left  to  the  persons  to  whom  the  premiums  were  awarded  whether  it  should  be  paid  in 
cash  or  plate. 

Number  of  horses  entered  for  exhibition,  of  all  ages  and  different  grades 108 

Number  of  mules  of  all  ages 31 

Number  of  jacks  and  jennets 9 

Nvmber  of  cattle  of  all  ages  and  gradee... 37 

Number  of  sheep  of  all  ages  and  grades 22 

The  summer  season  being  dry  and  unfavorable  for  vegetable  and  other  products  of  the  farm  and 
orchard,  the  exhibition  of  articles  under  those  classes  was  rather  small,  but  fully  up  to  the  expecta- 
tion of  the  directors,  they  being  aware  of  the  unfavorable  season  for  such  growth.  On  account  of 
the  rains  in  the  early  part  of  the  season,  there  were  very  good  crops  of  wheat,  oats  and  Timothy 
hay  raised ;  the  com  crop  fell  short  at  least  two-thirds. 

The  society  labored  under  many  disadvantages.  At  one  time,  only  about  four  weeks  before 
the  time  fixed  for  the  fair,  it  was  thought  impossible  to  have  it  at  all,  on  account  of  being  disap- 
pointed in  getting  the  amphitheatre  and  other  work  done  according  to  calculation,  and  was  so 
reported  through  this  and  adjoining  counties.  The  county  fair  of  Pike  county  was  also  had  at  the 
same  time  as  this — a  distance  not  exceeding  thirty  miles — which  competed  with  the  interest  of  each 
by  a  division  of  stock  and  people.  It  was  not  intentional ;  it  merely  so  happened  on  account  of 
the  uncertainty  of  there  being  a  fair  at  this  place  for  said  year.  Notwithstanding  all  the  diffi- 
culties it  had  to  encounter,  the  result  of  the  fair  was  highly  gratifying,  commencing  on  the  17th 
of  September  and  continuing  five  days  with  gpratifying  success  and  general  satisfaction. 

The  principal  products  of  the  farms  of  this  county,  is  com,  wheat,  oats,  rye,  timothy  hay  and 
tobacco,  all  of  which  are  cultivated  successfully.  All  kinds  of  vegetables  are  raised;  and  all  do 
well  in  any  ordinary  season.  The  price  current  is  governed  principally  by  St.  Louis  prices,  being 
but  a  short  distance  from  St.  Louis.  The  freight  expense  does  not  make  much  change.  Stock 
raising  is  followed  largely  for  the  foreign  market,  such  as  horses,  mules,  cattle  and  sheep. 

The  raising  of  sheep  is  attracting  great  attention,  and  is  taking  up  the  whole  attention  almost 
of  some  of  our  best  farmers.  Some  farmers  own  as  many  as  four  thousand;  they  are  raised  both 
for  wool  and  mutton.  The  French  and  Spanish  Merino  are  being  introduced  largely,  some  very 
fine  bucks  of  those  breeds ;  and  some  have  been  sold  as  high  as  $700. 

Where  the  proper  care  is  taken  of  sheep,  they  do  well,  and  has  proven  to  be  a  rery  lucratire 
business.  The  greatest  difficulty  encountered  here,  in  reg^ard  to  sheep  raising,  is,  that  they  are  sub- 
ject to  a  humor  in  the  blood,  which  is  called  the  scab,  which  causes  them  to  get  poor,  and  to  rub 
and  loosen  their  wool.  The  remedy  applied  for  this  disease  is :  wash  them  with  tobacco  water, 
which  is  said  to  be  a  cure. 

Mixed  farming  is  altogether  the  rule  with  ns,  almost  every  farmer  produces  everything  that  is 
subject  to  his  wants.  He  raises  his  own  horses,  mules,  cattle,  sheep,  hogs,  poultry  of  all  kinds, 
fruits,  grains  and  vegetables. 

We  have  a  multiplicity  of  towns  on  the  North  Missouri  Railroad,  which  runs  diagonally 
tlirough  the  county,  entering  the  southeast  and  passing  out  at  the  northwest  comer.  There  is,  com- 
mencing on  the  east,  Jonesburg,  High  Hill,  New  Florence,  Montgomery  City  and  Wellsville,  all 
flourishing  and  healthy  places,  and  of  considerable  note.  North  of  the  railroad,  there  is  Middle- 
town,  Price's  Branch  and  Stockland.  On  the  south  side  of  the  railroad,  there  is  Danville,  the 
county  seat.  Big  Spring,  Rhineland,  and  BlufiUn,  all  business  places  of  considerable  note,  and  an 
honor  to  the  county. 
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We  haTe  superior  edncational  adran togesi  outside  of  the  common  school  system,  which  is  eqaal 
to  any  county  in  the  State.  There  is  the  New  Florence  Academy  at  this  place ;  with  High  Schools 
at  High  Hill,  Jonesbarg,  Middletown,  Montgomery  City  and  Danville,  all  of  which  are  well  pat- 
ronised, thereby  giving  great  encouragement  to  the  citizens  of  the  county,  in  the  matter  of  educa- 
tion, which  is  so  essential  to  the  wants  and  prosperity  of  any  government. 

From  the  foregoing  report,  I  trust  you  may  collect  information  which  will  be  of  advantage  to 
our  people. 

By  order  of  the  President  of  the  Board  of  Directors,  of  the  Montgomery  County  Agricultural 
and  Mechanical  Society. 


MARION.— 0.  H.  P.  LiiLB. 

I  send  the  following  report  for  this  county,  relative  to  weather  and  crops,  which  is  mostly 
taken  from  my  diary,  in  which  I  have  recorded  daily,  something  of  interest,  respecting  the  weather 
and  crops,  such  as  the  opening  of  spring,  beginning  of  plowing,  planting,  sowing,  ripening,  har- 
vesting, etc.,  for  the  last  sixteen  years. 

January  5,  hail ;  7,  snow,  two  inches ;  11,  thermometer  at  zero ;  13,  2o  above;  IS,  snow,  eight 
inches;  14,  snow,  five  inches ;  16, 40  below;  17,  lOo  below;  18,  lOO  below;  19, 320  above;  range  to 
28,  60  above  to  250  above ;  28,  0O  below ;  29,  12o  below ;  30,  40  below ;  31,  40  above,  pat  up  ice 
fourteen  inches  thick. 

February  9,  lo  below ;  16,  snow  gone ;  26,  20o  above,  rain  and  snow. 

March  1,  40O  above;  12,  rained  all  day;  14,  manured  the  g^arden  and  sowed  lettuce;  16,  70O 
above,  at  2  p.  m.,  heavy  rain  and  wind  from  the  south  ;  18,  32o  above ;  19,  peach  buds  swrtling, 
plowed  for  oats ;  20,  beg^  to  sow  oats ;  22,  84o  above  at  6  p.  m.,  planted  onions,  lettuce,  etc.;  2b, 
rain  and  mist ;  27,  32o  above,  snow,  4  inches ;  29,  slight  freeze. 

April  2,  280  above ;  5,  240  above,  hard  freeze  ;  6,  planted  potatoes  ;  9,  240  above,  snow,  four 
inches;  11,  snow  gone  by  noon  ;  14,  rain;  17,  Eaton  cherries  in  bloom;  19,  peach  trees  in  fuU 
bloom,  planted  one  acre  of  potatoes  ;  22,  planted  four  acres  of  com ;  25,  rain ;  28,  rained  all  day. 

May  1,  started  plowing  again,  land  heavy ;  5,  slight  rain  ;  6,  rained  all  afternoon  ;  7,  rained 
hard,  water  standing  in  the  furrows ;  14  and  16,  planted  twenty-five  acres  of  com ;  27,  finished 
planting  my  crop  of  com,  white  dent  vur iety,  it  made  itself  perfectly,  Cicade  appeared  to-day ;  28> 
hard  rain. 

June  1,  rained,  set  cabbage ;  4,  rained ;  17,  cut  clover  for  hay,  eight  loads ;  28,  rained,  twen- 
ty-four days  since  last  rain.  « 

July  3,  began  harvesting  my  blue  stem  wheat,  sowed  on  Uie  18th  of  Oct.,  average  sixteen  bush.. 
May  and  New  York  Premium  from  four  to  eight  days  earlier ;  6,  good  shower  at  6  p.  m.;  7,  shower 
at  noon  and  another  at  night  t^t  washed  away  fences,  etc.,  two  miles  east  the  dust  was  not 
laid;  18,  rained  at  night;  20,  960  above  in  the  shade;  23,  slight  rain,  very  hot  up  to  the  first  of 
Augpist. 

August  1,  sowed  turnips  ;  11,  sold  yellow  harvest  apples ;  18,  rained  a  fine  shower ;  28,  rained ; 
Zl,  rained,  my  seedling  peaches  are  in  their  prime. 

Observations  taken  at  7  o'clock,  a.  m.,  when  not  otherwise  stated. 

Sept.  5,  rain ;  6,  rain  ;  8,  rain;  fallow  is  in  fine  condition  to  break  now;  16,  rain ;  17,  first 
frost;  19,. rained  all  dey ,  20,  rain ;  land  too  wet ;  22,  began  sowing  wheat;  28>  frost  and  ice. 

Oct.  6,  began  to  gather  my  winter  applet ;  26,  finish^  sowing  wheat ;  29,  finished  digging  po- 
tatoes. 

Nov.  8  and  9,  raining  constantly  for  36  hours,  and  12  inches  in  depth ;  16^  rain ,  17,  snowed  2 
inches ;  slight  freeze ;  24,  rain. 

Dec.  4,  snowed  9  inches ;  the  ground  not  frozen ;  6,  snowed  8  inches ;  8, 20o  above ',  9, 129 
Mow;  10  0 ;  11,  20O  below  ;  12, 120  above. 

Onr  wheat  crop  was  considerably  above  an  avengt.  This  county  will  aTtrage  26  bmsheU  ol 
A.  No.  1. 

Oats  a  fair  average. 

Hay  above  an  average. 

Rye  and  barley  art  not  raited  to  tmj  tzttnt  (not  btcantt  thty  will  not  grow  ktit). 

Buckwheat  wat  a  failure* 
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Corn,  in  the  eMtern  part  of  the  county,  is  »  full  a^Arage,  bat  our  rains  were  partial,  as  yov 
will  see  by  examining  the  first  part  of  this  report,  and  the  central  portion  of  onr  county,  fi-om  north 
to  south,  suffered  severely  by  drouth.  Some  fields  a  clean  failure,  and  many  more  will  not  mak«  10 
bushels  per  acre,  but  many  others  will  make  from  50  to  75  bushels. 

The  hog  crop  better  than  last  year. 

The  fruit  crop  was  almost  a  failure.  Peaches  were  fair.  Pears  scarce  in  quantity  and  quality, 
the  pears  also  blighted  badly.  The  apple,  that  world-renowned  fruit,  was  a  failure,  many  large  or- 
chards not  producing  a  single  bushel ;  yet  some  sheltered  localities  on  the  highest  elevations,  hare 
a  small  portion  of  a  crop,  not  over  one-third.  There  are  many  theoriet  offered  as  the  cause  of  tii« 
failure  (we  had  a  heavy  bloom);  the  most  probable  cause  was  the  severe  drouth  of  last  season;  th* 
result  was  immature  fruit  buds. 

I  would  like  for  you  to  pve  in  the  report  (I  have  not  a  copy  by  me)  Prof.  Swallow's  report  of 
ihia  county,  few  persons  having  seen  the  report. 


PIEE~Wm.  H.  PoBtB. 

I  tend  herewith  a  statement  of  the  condition  cf  the  Agricultural  and  Mechanical  Society  of 
Pike  county. 

The  society  was  organised  in  1866,  and  chartered  by  the  county  court  in  June,  1867.  We  hav* 
150  members  or  stockholders,  who  have  each  paid  in  the  sum  of  $25.  The  fund  thus  raised  baa 
been  used  in  purchasing  10  acres  of  land  for  a  fair  gpround  and  improving  the  same. 

In  1867,  we  received  from  the  county  court  $150  to  award  as  county  court  premiums,  which 
waa  awarded  to  best  stallion,  bull  and  jack^ach  $50. 

In  1868<we  improved  our  grounds  by  setting  out  about  200  ornamental  shade  trees  of  various 
kinds,  and  have  a  ring  60  yards  in  diameter  (for  the  exhibition  of  stock)*  partly  surrounded  by  seats 
—can  seat  comfortably  about  3000  persons  ;  a  building  50x30,  two  stories  high,  the  upper  story 
used  as  directors'  room,  secretary's  office,  etc.,  and  the  lower  story  used  for  the  exhibition  of  arti- 
cles belonging  to  the  ladies' department;  a  house  75x30,  one  story,  for  the  exhibition  of  coarse 
fabrics  and  garden  productSi  etc.;  stalls  for  100  horses  and  cattle,  and  a  few  pens  for  sheep  and 
hogs. 

Receipts  from  organisation  to  Oct.  2d,  1868 $11,948  80 

Expenses  from  **  " 12,312  28 

Amount  of  indebtedness..! - .$363  48 

PBOPBRTT    OH  HAHB. 

10  acres  famd .• $1,000  00 

Improvements,  valued  at 3,000  00 

$4,000  00 
Amount  of  premiums  paid  in  1868 2,034  60 

la  regard  to  number  and  character  of  animals  exhibited,  will  say  that,  although  in  some  ringi 
ihe  number  was  small,  in  others  the  exhibition  was  very  flue.  Among  them  may  be  mentioned 
brood  mares,  of  which  there  were  12  entries,  and  would  compare  favorably  with  any  ring  in  th« 
west. 

Of  thoroughbred  cattle  there  was  a  good  display.  Every  fair  shows  clearly  that  this  class  !■ 
rapidly  gaining  the  attention  of  our  farmers,  and  considerable  ambition  is  evidence  that  each  on« 
is  striving  to  have  the  best. 

The  display  of  horses  and  mares  was  very  fine,  and  aa  competition  was  invited  from  a^oinin^ 
oonnties,  it  is  right  to  mention  that  Lincoln  and  Balls  countiefl  were  well  represented,  and  suc- 
ceeded in  carrying  }ff  a  number  of  the  best  premiums. 

The  mechanical  department  was  represented  as  well  as  usual  (for  a  county  fair),  in  the  way  of 
•addlery,  harness,  wagon,  carriage  and  plow  work. 

I  cannot  give  a  statement  in  regard  to  "probable  quantities  of  staple  products"  of  the  conntj^ 
M  I  have  no  means  to  ascertain  anything  satisfactory  in  this  respeel. 
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The  cenfiu  of  ihe  coontj,  jost  completed  and  pablished^  is  as  follows,  to  wit: 

Total  population , 23,271 

White.^ 18,90« 

Colored ^ 4,476 

Whites,  that  read  and  write 17,715 

Colored,         "           "        600 

Head  of  horses 6,467 

"         mules 2,331 

"         jacks 76 

**         jennets ^ » 74 

"         cattle 8,974 

"         sheep 81,692 

*'         hogs 26,917 

3iuhel8  of  wheat , 391,660 

"         corn 1,067,364 

"         oats 254,640 

*'         rye , 1,174 

"         barley ^ 2,470 

Pounds  of  tobacco ,. 822,360 

"         wool « '. 96,160 

"         maple  sugar 1,320 

Tons  of  hay 6,460 

Qallons  of  wine 2,300 

"           molasses 11,200 


WASHINGTON-Geo.  B.  Clabk. 

I  haT*  the  honor  to  transmit,  for  the  consideration  of  the  State  Board,  the  following  report  of 
tfie  poroceedings  of  the  Washington  county  Joint  Stock  Agpricultural  and  Mechanical  Association 
dnnng  the  past  year.    An  account  of  the  organization  of  our  county  association  was  given  in  the 

.  rtaborate  report  of  my  predecessor.  Fin.  R.  Hanna,  Esq.,  and  which  was  published  in  the  State  Ag- 
ricoltoral  Beport  of  1867. 

At  the  time  of  holding  our  second  annual  election  it  was  deemed  beat  by  the  directorate  of  the 
Mflociation,  in  order  to  secure  its  perpetuity,  as  well  as  system  in  its  operations,  to  reorganite,  by 
merging  the  original  association  into  a  joint  stock  company.  A  corporate  company  vvas  accord- 
ingly formed,  having  for  its  basis  a  capital  btock  of  ten  thousand  dollars,  issuable  in  four  hundred 
ihares,  of  twenty-five  dollars  each.  The  terms  upon  which  these  shares  were  sold  were  made,  in 
some  measure,  to  suit  the  convenience  of  the  purchaser ;  at  will,  he  might  pay  the  entire  amount 
of  the  subscription,  or  make  payment  of  forty  per  cent,  installment  at  the  time  of  issuing  the  cer- 
tificate, and  execute  his  note  for  the  sixty  per  cent,  deferred,  bearing  interest  at  the  rate  of  four 
per  cent,  per  annum  from  date.  Paid  up  stock  not  assessable  until  all  stock  notes  should  have  been 
converted  to  cash  in  the  treasury,  and  all  dividends  on  stock  sold  upon  the  last  named  terms  to  be 
applied  toward  the  cancellation  of  the  sixty  per  cent,  notes.  Upon  these  terms  the  association  has 
lold,  up  to  the  present  time,  about  one  hundred  and  seventy  shares  of  Its  capital  stock. 

During  the  year  the  association  purchased  a  tract  of  nearly  seven  acres,  within  the  limits  of 
tlittown  o|  Potosi-^onr  county  seat— with  a  view  to  operations.  This  tract,  however,  proving  in- 
eligible  for  county  fair  purposes,  the  association  leased,  for  the  term  of  five  years,  an  admirable 
.piece  of  ground  of  nearly  the  same  size,  immediately  adjacent  to  town,  and  affording  the  most 
itempting  natural  advantages,  while  the  tract  purchased  will  soon  be  subdivided  into  town  lots,  and 
thrown  upon  the  market  for  sale.  The  time  necessarily  occupied  in  the  reorganisation  and  negotia- 
tions incident  to  a  location,  passed  our  second  annual  fair  over  to  a  later  date  than  we  deem  advi- 
.■able,  under  ordinary  circumstances,  the  27th,  28th  and  29th  days  of  October.    This  date  left  the 

.  Msodation  less  than  two  months  for  the  improvement  of  their  grounds.  With  the  most  energetit 
labor  on  the  part  of  the  building  committee,  this  work  was  accomplished.  The  grounds,  embracing 
a  plateau  of  nearly  three  acrtt,  bounded  by  a  considerable  stream  (Mine  au  Breton  creek),  amply 
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supplied  with  spring  water,  with  a  natural  amphitheatre  of  gradual  rise,  well  shaded,  and  leading 
to  a  second  plateau  on  which  is  located  the  principal  hall ;  have  been  enclosed  by  a  substantial 
plank  fence,  eight  feet  in  height.  The  principal  building  on  the  grounds,  designed  for  the  display 
of  art  works,  textile  fabrics,  minerals,  and  farm,  garden  and  vineyard  products,  is  seventy-five  feet 
in  length  by  thirty  in  width. 

The  fair,  held  on  the  days  above  mentioned,  proved  in  the  fullest  sense  of  the  word  a  SDCCSSS. 
The  weather  and  all  other  conditions  were  unexceptionable  and  rarely,  in  the  history  of  the  coun- 
ty, has  there  been  so  large  an  assemblage  as  on  this  occasion.  The  premiums  opened  to  competi- 
tion aggregated  more  than  double  the  amount  offered  at  the  first  annual  fair  in  1867.  In  the  stock 
departments  especially,  the  amount  of  premiums  was  increased  greatly  above  this  ratio,  and  the 
results  fully  justified  the  outlay.  The  stock  departments  most  deficient  in  representation  were 
blooded  and  thoroughbred  cattle  and  hogs.  The  display  of  horses,  mules,  sheep  and  common  cat- 
tle was  highly  creditable  to  our  stock  raising  community.  The  cereals  were  well  worthy  of  especial 
mention.  The  mechanical  department  surpassed  anything  which  had  been  anticipated  for  it,  both 
in  variety  and  skill.  To  the  untiring  zeal  of  the  ladies,  the  board  of  directors  are  under  increased 
obligations,  for  the  taste  and  industry  with  which  the  textile  fabric  and  art  hall  is  arrang^ed  each 
year.  The  ratio  of  increase  in  value  of  material  displayed  in  those  departments  this  year,  proba- 
bly surpassed  that  of  the  stock  rings  ;  certainly  so,  if  we  except  horses  of  all  work  and  mules. 

As  inferrable  from  the  report  of  my  predecessor,  those  of  the  material  resources  of  our  coun^ 
most  fully  developed  are  its  lumber  and  mineral  interests,  the  first  named  of  which  has  been  a  very 
considerable  source  of  revenue  to  our  people  for  several  years.  Within  a  small  area  around  Potoai 
DO  less  than  thirteen  mills  ship  their  lumber  from  this  depot  alone.  These  thirteen  furnish  employ- 
ment to  little,  if  any,  less  than  four  hundred  hands.  Beside  these  there  are  seven  mills  in  oUier 
sections  of  the  county,  the  manufactures  of  which  are  shipped  from  other  depots.  The  running  ex- 
penses of  these  mills  will  probably  average  nearly  one  hundred  dollars  each  per  day.  The  ship- 
ments of  lumber  from  Potosi  depot  for  the  year  commencing  December  1, 1867,  and  ending  with 
the  corresponding  date  of  this  year  (as  reported  from  the  railroad  office,  weekly,  to  the  county  pa- 
per), aggregates  one  thousand  four  hundred  and  ninety-eight  car  loads,  or  nine  million  seven  hon- 
dred  and  thirty-seven  thousand  feet. 

The  principal  article  of  mineral  exported  from  the  ccynnty  is  lead,  the  mining  and  manufacture 
of  which  is  carried  on  at  various  points  in  the  county,  and  is  an  important  item  in  our  revenue. 
This  article  of  export  has  also  several  railroad  outlets  from  the  county,  varying  in  extent  with  the 
locality.  The  shipments  of  lead  from  Potosi  railroad  station  alone,  during  the  year  ending  Decem- 
ber 1st,  aggregate  thirteen  thousand  six  hundred  and  forty-three  pigs,  or  one  million  eleven  Uioa- 
sand  two  hundred  and  twenty  pounds.  The  manufactures  from  the  furnace  of  Mr.  Wm.  Long,  at 
Old  Mines,  (six  miles  distant),  shipped  from  Cadet  depot,  for  the  same  length  of  time,  foot  up  near- 
ly seven  hundred  and  twenty-seven  thousand  pounds,  and  the  products  of  the  St.  Louis  Lead  Com- 
pany's furnace,  at  Kingston  (about  ten  miles  distant),  are  sufficient  to  bring  this  export  up  to  im- 
mense figures,  without  the  aid  of  the  lesser  furnaces  in  the  county.  The  3rield  of  the  Missouri  and 
Pennsylvania  Lead  Company's  Works,  at  Harmony,  (some  eighteen  miles  distant),  adds  no  incon- 
siderable amount  to  the  aggregate,  although  I  am  not  in  possession  of  their  statistics  for  the  year. 
The  extensive  furnaces  of  Messrs.  Long  &  Co.,  and  Desloge,  at  Potosi,  are  included  in  the  above 
statistics.  Of  these  material  branches  of  our  industry  I  regret  the  inability  to  place  at  your  dis- 
posal complete  statistics  of  this  county. 

The  seemingly  exhaustless  zinc  mines  of  our  county  have  been  developed  during  the  past  year, 
to  a  greater  extent  than  ever  before,  by  the  energy  of  Mr.  Geo.  P.  Hesselmeyer,  of  St.  Louis.  A 
furnace  has  been  built  and  put  in  successful  operation  at  this  place,  and  which  will  probably  prove 
but  the  harbinger  of  several  larger  ones,  to  be  erected  at  Carondelet  during  the  ensuing  year. 

The  adaptability  of  our  soil  and  climate  to  the  culture  of  the  grape,  has  probably  received  more 
marked  attention  during  the  past  year  than  ever  before,  and  vineyards  are  springing  up  among  our 
hills  proportionately.  The  first  planted  of  these  is  that  of  Capt.  F.  Will,  located  two  miles  from 
Hopewell,  and  comprising  some  six  acres.  Beside  this  there  are  some  seven  others  in  its  immediate 
neighborhood,  of  lesser  dimensions.  The  Norton's  Virginia  seedling  and  Concord  are  found  to  be 
the  most  profitable  to  our  wine  growers.  Mr.  Bowen  (of  the  Yineland  Jefferson  county  nursery  and 
vineyard)  states  as  his  opinion  that  the  range  of  hills  around  Potosi  offer  inducements  for  grape 
culture  second  to  none  in  the  State.  In  fact,  at  the  ffrst  annual  fair  held  in  Jefferson  county,  seve- 
ral samples  of  Washing^n  county  wines  were  awarded  first  premiums.  Our  fair  having  transpired 
at  so  late  a  season,  it  was  impossible  to  collate  any  facts  of  importance  with  regard  to  the  progreta- 
ive  growth  of  other  fruits  in  the  county. 
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BCOTLAND, 

The  population  of  oar  county  is  about  ten  thousand. 

A  great  many  people  have  an  idea,  that  in  a  county  like  ours,  in  which  there  are  thousands  of 
•cres  of  unimproved  lands  that  the  people  ore  all  to  be  found  in  one  part  of  the  county,  while  the 
other  part  is  not  suitable  for  homes.  This  is  all  a  mistake.  Our  county  is  divided  into  seven  town> 
ships  and  tliey  all,  outside  of  Jefferson,  in  which  the  town  of  Memphis  is  situated,  have  about  the 
game  population. 

The  unimproved  land  in  this  county  is  surrounded  by  farms,  upon  which  enterprising  farmera 
ndie  large  crops  of  com,  wheat,  oats,  etc. 

In  selecting  unimproved  lands  for  a  future  farm,  the  settler  need  not  think  that  he  will  be  cut 
off  from  all  society  and  association  with  his  fellow  men,  but  frequently  he  can  purchase  a  farm, 
and  by  fencing  one  or  two  sides,  enclose  the  whole  of  it. 

Unimproved  land  can  be  bought  for  from  five  to  eight  dollars  an  acre.  These  lands  can  bo 
fenced  with  an  additional  expense  uf  about  three  dollars  per  acre.  By  so  doing  a  farm  can  be  pro- 
cared  at  from  eight  to  eleven  dollars  per  acre  ready  for  tlie  plow. 

By  breaking  the  prairies  in  the  fall  or  winter,  a  good  crop  of  com  or  spring  wheat  or  oats  can 
be  raised  the  following  season. 

The  advantage  of  purchasing  unimproved  lands  is  found  in  securing  a  soil  fresh  and  produc- 
tive. You  can  select  your  own  location  for  a  house  and  out-houses,  besides  getting  it  for  less 
money  than  you  could  an  improved  farm.  Some  of  the  beat  land  in  this  county  is  yet  unimproved, 
and  those  who  toil  and  work  in  the  East,  on  a  small  farm  to  secure  a  scanty  living  for  themselves 
and  families,  could  come  here  with  a  small  amount  of  money,  purchase  one  hundred  or  one  hun- 
dred and  sixty  acres  of  land,  and  raise  corn  and  wU-^at  enough  on  it  the  first  year,  to  pay  for  the 
farm,  or  to  add  to  it  one  hundred  acres  more.  Daily  almost,  can  be  seen  covered  wagons  in  our 
town,  with  the  family  of  some  man  from  Michigan,  or  Ohio,  or  Indiana,  who  has  learned  of  our 
splendid  county  and  cheap  lands,  and  has  determined  to  cast  his  lot  among  us;  but  we  have  room 
for  thousands  more.  We  desire  to  see  ever3-  foot  of  Scotland  county  placed  under  cultivation,  be- 
cause we  know  it  will  ircrt«a. «?  the  wealth  of  the  county,  and  because  we  know  there  are  numbers 
of  men  in  the  East  who  hftvf  leen  working  for  yenrs  and  have  not  added  one  acre  of  land  to  their 
possessions,  and  have  but  little  to  leave  for  their  children  when  they  are  gone.  Such  men  could 
come  to  this  county  and  with  the  same  amount  of  labor  which  they  perform  there  to  secure  a  living 
could  here  provide  comfortable  homes  for  all  their  children. 

The  reason  they  do  not  come  is  because  they  do  not  know  of  the  superior  advantages 
which  our  western  country  possesses  in  the  price  of  lands.  We  do  not  claim  that  our  soil  is  more 
fertile  than  some  parts  of  the  Eastern  States,  b'^causc  thoy  have  as  rich  soil  as  can  bo  found  on  this 
gpreen  earth,  but  we  do  claim  that  you  can  sell  one  acre  there  and  come  out  here  to  this  county  and 
buy  with  that  money  from  ten  to  fifteen  acres  of  just  as  good  land. 

IHMiaRATION. 

It  is  estimated  that  Missouri  has  gained  550,000  in  population  since  the  war. 

It  is  also  estimated  that  the  emigrant  wagons  between  Columbus,  Ohio,  and  Kansas  City,  Mis- 
Aouri,  would  reach  a  hundred  miles,  if  placed  in  a  single  line. 

From  those  estimates  we  tan  form  some  idea  of  the  vast  amount  of  emigration  from  the  East- 
em  States,  and  it  is  yearly  growing  larger,  for  as  some  men  locate  in  our  State  and  learn  the  low 
price  of  lands,  and  the  superior  advantages  offered  to  men  of  su^all  capital,  they  send  the  word 
back  to  their  friends  left  behind,  and  soon  there  is  a  sale,  and  another  white  covered  wagon  added 
to  the  emigrant  train. 

The  important  question  for  us,  however,  is,  does  Scotland  county  secure  a  fair  proportion  of  this 
incoming  population  ?  If  she  docs  we  are  content.  If  she  does  not  we  want  to  ascertain  the  reason 
why  and  try  to  remove  it. 

From  our  limited  knowledge  on  this  subject  we  are  inclined  to  the  belief  that  by  a  proper  exei^ 
tion  on  the  part  of  our  citisens  we  could  increase  our  population  much  faster.  We  at  one  time 
were  in  favor  of  a  county  immigration  society,  but  the  g^eat  trouble  with  these  organizations  is, 
the  citizens  of  the  county  depend  upon  these  societies  to  do  the  work,  and  many  persons  who  could 
be  influenced  to  come  by  the  solicitation  of  friends  are  not  reached  at  all. 

We  believe  that  more  can  be  accomplished  |^y  each  citizen  making  an  especial  effort  to  make 
known  to  friends  everywhere  the  character  of  our  soil  nud  the  cheapness  of  our  lands.  The  induce- 
ment to  labor  for  this  purpose  is  the  increase  of  the  counties  wealth,  and  with  it,  the  increase  of 
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indiTidual  wealth  and  the  decrease  in  our  taxes ;  for  increase  in  wealth  necessarily  decreases  out 
indiridual  taxes,  and  if  we  secure  energetic  and  industrious  men  to  settle  among  us,  we  better  ovr 
own  condition  in  every  respect.  • 

Now  is  the  time  when  we  can  accomplish  most.  Many  persons  throughout  the  other  Statei  in 
this  Union  anticipated  trouble  in  Missouri  on  election  day,  and  this  old  prevalent  feeling,  that 
Missouri  was  not  a  very  safe  place  to  live,  still  existed  to  some  extent. 

Our  election  having  passed  off  quietly  without  any  disturbance  in  this  locality,  and  with- 
out any  more  disturbance  in  the  State  than  occurred  in  any  other  State,  refutes  this  unjust  preju- 
dice, and  will  convince  good  citizens  everywhere  that  we  are  a  law  abiding  people,  working  as  ft 
body  to  place  our  glorious  State  foremost  in  wealth,  prosperity  and  good  order,  Missouri  is  botfnd 
to  be  one  of  the  foremost  States  in  the  Union. 

Her  position,  her  agricultural  and  mineral  wealth  bespeak  for  her  this  glorious  future,  and  wt 
believe  that  at  no  distant  day  the  capital  of  the  United  States  will  be  located  within  her  borders. 

Let  us  then,  as  citizens  of  Scotland  county,  "be  up  and  doing,"  and  secure  our  full  share  of 
this  rich  harvest  of  immigration.  Let  us  not  be  behind  our  sister  counties,  but  let  us  keep  pact 
with  the  music  of  prosperity. 

[The  foregoing  was  clipped  from  the  Reveille,  published  at  Memphis,  Scotland  county,  data 
November  26th,  1868.  We  suggest  to  the  citizens  of  that  county  that  it  would  have  been  to  their 
advantage  to  have  furnished  the  State  Board  of  Agriculture  with  a  description  of  the  character  and 
natural  resources  of  the  county,  as  well  as  an  account,  yearly,  of  the  agricultural  condition  and 
progress  of  the  county.  Such  reports  have  been  solicited  from  some  one  in  the  county  every  year 
since  the  Board  of  Agriculture  was  organized,  except  the  past  year,  when  it  was  presumed  that  tha 
matter  was  well  enough  understood  that  those  who  were  alive  to  their  interests  would  act  ac- 
cordingly. Our  reports  go  into  very  many  eastern  libraries,  and  are  looked  to  for  such  informa- 
tion.— Secretary.] 


WEBSTER— W.  J.  BODSNHAMEB. 

I  have  the  honor  to  report  that  the  "Webster  County  Agricultural  and  Mechanical  Society^" 
organized  on  the  21st  day  of  March,  1868,  at  Marshfield,  with  the  following  constitution: 

Articlb  1.  This  association  shall  be  styled  the  "  Webster  County  Agricultural  and  Mechan- 
ical Society" ;  its  objects  shall  be  the  improvement  of  agriculture,  horticulture,  mechanic  arts, 
mral  and  domestic  economy. 

Art.  2.  The  officers  of  this  society  shall  consist  of  a  President,  Vice-President,  Secretary, 
Treasurer  and  nine  Directors. 

The  President  shall  be  chosen  from  among  the  Directors,  and  no  person  not  a  member  of  this 
society  shall  hold  any  office  in  it.  The  Directors  shall  be  chosen,  so  far  as  practicable,  from  differ- 
ent townships  in  the  county,  and  a  majority  of  their  number  shall  constitute  a  quorum  for  the  trans- 
action of  business. 

Art.  3.  The  regular  annual  meeting  of  this  society  shall  be  held  at  the  time  of  the  annual 
fair,  which  shall  be  fixed  by  the  Board  of  Directors,  and  shall  take  place  during  the  months  of  Sep- 
tember or  October,  in  each  year,  at  which  time  the  officers  shall  be  chosen  by  ballot,  and  shall  serv« 
one  year,  and  until  their  successors  are  elected  and  qualified  j  provided,  that  if  no  fair  be  held,  tha 
election  shall  be  held  on  the  first  Monday  in  October. 

Any  vacancy  which  may  occur,  in  any  of  the  offices,  may  be  filled  by  the  board  until  tha  next 
annual  meeting. 

Art.  4.  Officers  elected  at  an  annual  meeting,  shall  not  assume  their  duties  till  the  first  day  of 
January,  following,  and  it  shall  be  incumbent  upon  the  retiring  board  to  settle  up  the  business  of 
their  year,  and  they  shall  have  till  the  time  specified  to  perform  that  duty. 

Art.  6.  The  President,  Vice-President  and  Secretary,  shall  constitute  an  Executive  CommiUea» 
and  shall  have  power  to  do  all  acts  necessary  for  the  prosperity  of  the  society  in  the  intervals  of 
the  meetings  of  the  board,  and  the  Vice-President  and  Secretary  shall  be  ex-officio  members  af 
tha  board. 

Art.  6.  The  duties  of  President  and  Vice-President  shaU  be  such  ai  usuaUy  attach  to  avdi 
oHLcers. 
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Abt.  7.  It  shall  be  the  duty  of  the  Secretary  to  keep  carefully  the  records  of  the  society,  and 
all  papers  relating  thereto ;  to  respond  to  all  letters  and  circalars  from  the  State  Board  ;  to  makv, 
annually,  before  the  first  of  December,  in  each  year,  a  report  to  the  Corresponding  Secretary  of  said 
State  Board ;  which  report  shall  embrace  such  items  of  information,  concerning  the  county  society, 
and  such  statistics  and  other  facts  as  are  required  by  law,  and  as  may  be  desired  by  the  State  Board, 
and  to  perform  all  other  duties  under  the  direction  of  the  Executive  Committee,  that  may  be  necfa- 
sary  for  the  welfare  of  the  society,  for  which  services  he  shall  receive,  annually,  such  compema- 
tion  as  the  board  may  allow. 

For  failure  to  make  this  the  annual  report  of  the  society,  as  required  by  law  and  this  ar^i^l^^ 
he  shall  pay  a  fine  for  the  use  of  the  society,  of  one  hundred  dollars,  which  may  be  collected  by  law 
as  any  other  debt  may  be  collected. 

Art.  8.  It  shall  be  the  duty  of  the  Treasurer  to  receive  all  moneys  due  the  society,  and  to  pay 
them  out  on  the  order  of  the  President,  countersigpaed  by  the  Secretary,  and  he  shall  give  bond  in 
Buch  sum  as  the  board  may  require,  for  the  faithful  performance  of  his  duty. 

Art.  9.  This  society  shall  hold  an  annual  fair  at  such  time  and  place  as  may  be  designated  }ij 
the  Board  of  Directors. 

Art.  10.  The  President  shall  have  power  to  call  a  meeting  of  the  board  whenever  he  may 
deem  it  important  to  do  so,  and  the  board  may  call  a  meeting  of  the  society,  upon  due  noUca 
being  given. 

Art.  11.  Any  person  may  become  a  member  of  this  society,  by  signing  this  constitution^ 
The  privileges  of  this  membership  shall  continue  as  long  as  the  provisions  of  these  articles  axa 
complied  with,  or  until  the  name  be  stricken  from  the  roll  by  a  vote  of  the  Directors. 

Art.  12.  At  each  annual  meeting  the  vote  shall  be  taken,  as  to  what  amoont  the  membera 
shall  pay,  not  exceeding  five  dollars,  for  the  next  year ;  and  any  member  failing  or  refusing  to  pay 
the  amount  thus  agreed  upon,  shall  forfeit  all  the  privileges  of  membership  until  said  amount  ba 
paid.    The  dues  of  delinquents  may  be  collected  by  law  as  other  debts  may  be  collected. 

Art.  13,  The  Board  of  Directors  shall  annually,  after  18fi8,  prior  to  the  first  of  March,  estab- 
lish a  list  of  premiums  to  be  awarded  at  the  next  fair,  determine  the  time  and  place  of  holding  it, 
and  aerree  upon  rules  for  its  government;  all  of  which  shall  be  arranged  and  published. 

Art.  14.  Competitors  for  premiums  must  be  members  of  this  society,  or  pay  such  fee  for  tha 
privilege  of  exhibiting  as  the  society  may  prescribe ;  and  articles  ofiered  for  premiums  must  ba 
owned  by  the  person  oflfering  them,  or  by  members  of  their  families. 

In  the  department  of  mechanics,  the  exhibitor  must  be  the  maker,  inventor  or  improver. 

Art.  15.  No  premiums  shall  be  paid  on  the  field  crops  till  the  producer  shall  have  furnished  a 
full  and  explicit  account  of  the  variety  and  method  of  cultivation,  which  statement  may  be  pub- 
lished. 

\ 

The  premiums  on  these  crops  shall  be  awarded  by  the  Executive  Committee  before  they  rstiia 
from  office. 

Abt.  17.  The  board  shall  have  power  to  enact  any  by-laws  and  rules  which  may  be  deemed 
necessary  for  the  good  of  this  society ;  provided,  they  do  not  conflict  with  the  provisions  of  thii 
constitution  and  the  laws  of  the  State,  relating  to  agricultural  societies. 

Art.  18.  This  constitution  may  be  altered  or  amended  by  a  vote  of  two-thirds  msjority  of  all 
the  members  present  voting,  at  any  regular  meeting. 

Art.  19.  Any  person  signing  this  constitution,  and  paying  to  the  Treasurer  $10,  shall  be  en- 
titled to  all  the  privileges  of  an  annual  member  of  this  society  for  life. 

E.  W.  Bams  was  elected  President,  J.  B.  Jones,  Vije-President,  W.  J.  Bodenhamer,  Secretary, 
and  E.  W.  Young,  Treasurer. 

The  society  leased  for  seven  years,  and  have  enclosed  ten  acres  of  land  near  Marshfield,  on 
which  it  held  it^^st  annual  fair  on  the  15th,  16th  and  17th  days  of  October. 

The  previous  want  of  interest  on  the  part  of  the  farmers,  added  to  the  political  excitement  of 
the  Presidential  campaign,  rendered  hopeless  an  effort  to  make  the  fair  interesting  and  beneficiaL 

The  two  first  days  of  the  fair  were  cold  and  raining,  very  few  entries  were  made,  and  all  visitors 
were  kept  away.  The  third  day  was  more  favorable,  but  cold  and  disagreeable,  and  but  few  peopla 
attended  the  fair. 

The  only  beneficial  effect  the  fair  can  have  had,  was  to  inspire  some  to  greater  exertions  and 
cause  o  thers  to  give  a  less  tacit  support. 

The  county  is  rapidly  filing  with  immigration,  and  a  spirit  of  thrift  and  enterprise  is  growing 
among  our  farmers,  and  with  it  a  recognition  of  the  importance  of  sustaining  an  agricnltorid 
society. 

With  a  favorable  season  next  year,  the  prospects  are  favorable  for  the  success  of  the  society.   ' 
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SOUTHERN  MISSOURI. 

ITS  AGRICULTURAL  REB0URCE8  AND  ASAPTATIOX  TO  FRCnT  GBOWIKO  AHD  Timig. 

From  lack  of  railroad  transportation,  one  of  the  richest)  most  healthful  and  prodnctire  por- 
tions of  the  Misfiiseippi  Valley  has  remained  partly  unsettled.  This  attractive  and  fertile  region  U 
Boathern  Missouri.  With  a  mild  and  salubrious  climate  in  winter,  it  is  blessed  with  as  pure  aod 
healthy  an  atmosphere  as  can  be  found  in  America.  South  of  the  38th  parallel  of  latitude,  or  be- 
ginning about  fifty  miles  south  of  the  Missouri  river,  is  one  of  the  most  interesting  countries  in  oar 
Bepublic.    It  extends  down  to  the  Arkansas  line,  covering  an  area  of  twenty-five  thousand  equara 


This  section  of  the  State,  for  the  sake  of  convenience,  may  be  called  Southern  Missouri  j  and  ii 
wonderfully  variegated  with  valleys  and  hills.  The  valleys  lie  along  the  streams,  both  small 
■breams  and  large  ones,  and  are  from  three  hundred  yards  wide  to  two  miles  in  width.  Other  val- 
leya  of  level  and  gently  rolling  land  exist  throughout  this  entire  region,  not  particularly  connected 
with  creeks  or  rivers.  They  are  sometimes  nearly  circular  in  shape,  containing  from  one  hundred 
acres  to  two  thousand  acres,  and  are  nearly  surrounded  by  hills  of  from  five  hundred  feet  high  to 
fifteen  hundred  feet  high.  These  slopes,  or  more  frequently  hills,  are  sometimes  admirably  adapted 
to  the  growth  of  peach  trees,  grapevines,  and  the  production  of  bhie  grass. 

These  valleys  are  sometimes  long  in  shape,  and  will  continue  for  five  or  six  miles,  and  termi- 
Bate  abruptly  by  small  slopes  of  steep  hills. 

The  valleys  of  every  kind  cover  full  one-fonrtb  part  of  South  Missouri.  They  have  a  deep  rich 
•oil,  with  red  clay,  yellow  clay,  and,  in  a  few  cases,  gravelly  subsoil.  The  soil  is  easily  cultivated, 
bas  a  proper  admixture  of  lime,  potash  and  phosphates  in  its  composition,  and  is  as  fertile  as  anj 
land  in  Missouri,  Illinois,  or  the  bottom  lands  of  Indiana  or  Ohio.  Every  one  of  these  savannahs 
or  Talleys  in  Southern  Missouri  will  yield  the  largest  crops  of  corn,  potatoes,  tobacco,  hemp,  wheat 
and  sorghum.  They  are  more  productive  than  either  the  upland  prairies  of  North  Missouri  or  Uli- 
Bois,  and  will  stand  drouth  better  than  North  Missouri.  In  these  beautiful  parks  or  bottoms  there 
•re  the  choicest  locations  for  building  dwelling  houses,  outhouses  and  barns.  The  land  seldom 
tieeda  undordraining,  but  if  it  is  ever  necessary,  the  slope  outlet,  the  soil  and  subsoil  are  remark- 
ably adapted  to  drainage.  In  these  valleys  are  to  be  found  the  best  winter  pastures  for  stock  of  all 
■oris,  particularly  calves,  yearlin;^3,  cows,  sheep  and  mules,  of  any  place  between  the  Atlantic  and 
Bocky  Mountains.  The  winters  are  mild  and  generally  free  from  snow,  and  the  small  8urroutidiii|^ 
.  liills  break  off  the  north  winds  which  so  injure  stock  in  Iowa  and  North  Missouri. 

Live  stock  of  any  kind  can  be  wintered  for  one-fourth  the  expense  and  trouble  that  they  can  in 
Forth  Missouri  and  Central  Illinois.  Running  water  may  be  found  which  never  fails,  and  can  be 
easily  appropriated  to  house  or  farm  use  in  nearly  every  one  of  these  parks  or  valleys.  As  larg^ 
and  as  fine  vegetables  and  esculents  as  were  ever  produced  in  America  can  be  grown  throughout  the 
length  and  breadth  of  this  entire  region.  Cabbages,  turnips,  potatoes,  both  sweet  and  Irish  grow 
to  perfection ;  as  do  also  onions,  beets  and  parsnips.  Watermelons,  muskmelons  and  pumpkini 
iprow  Tery  large,  and  of  a  sweeter  or  more  delicious  taste  than  in  any  other  locality  of  the  same  lai- 
itade.  The  rolling  lands,  and  also  the  hill  lands  of  this  region  will  be  spoken  of  hereafter. — MU» 
90uri  Republican. 
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OFFICXBS  FOB  1818. 

Rer.  Charles  Peabody,  St.  Louis,  PlreMdent. 
J.  M.  Jordan,  St.  Lonis,  Vice  President,  Ist  District. 

Tom  Walker,  HiUsboro,         "                   2d  *« 

AlTa  Cnlver,  Ste.  Geneviere,  "                  3d  " 

F.  F.  Fine,  Springfield            "                   4th  " 

J.  L.  Minor,  Jefferson  City,    "                  5th  " 

E.  Burden,  Lexington,            "                  «th  *' 

H.  M.  Vories,  St.  Joseph,      '«                  7th  " 

J.  N.  Peyton,  Hannibal,         "                   8th  " 

William  Stark,  Louisiana,      '*                  0th  " 
R.  S.  Elliott,  Eirkwood,  Corresponding  Secretary. 
Wm.  Muir,  Pox  Creek,  Recording  Secretary. 
John  H.  Tice,  St  Louis,  Treasurer. 

LIST  OF  MEMBaRS  FOB  1818. 

E.  M.  Avery,  Webster  GroTes. 

C.  H.  Allen,  Alton,  Illinois. 

T.  R.  Allen,  AUenton,  Missouri. 

D.  C.  Benton,  Quincy,  Illinois. 
Richard  Barron,  Dundee,  Missouri. 
J.  M.  Beecher,         "  << 

W.  P.  Bowen,  Yineland,  ** 

H.  C.  Bray  ton,  St.  Louis,  " 

D.  W.  Bryant,  Pfevely,  '* 

Dr.  R.  Btrcher,  St.  Louis,  '* 

J.  H.  Bayles,  Carondelet,  " 

8.  M.  Bayles,  "  " 

F.  W.  Braches,  Gray's  Summit,  Missouri. 
L.  Buschman,  St.  Louis,  " 

J.  W.  Benson,  Victoria,  *< 

H.  S.  Christian,       "  *« 

Charles  Cannon,  Webster  QroTe«,     *« 
Dr.  H.  Claggett,  St  Louis,  " 

Isaac  Cook,  <*  «< 

Clark  Chatten,  Quincy,  Dlinoii. 
J.  F.  Coleman,  St  Louis,  Missouri. 
Dr.  W.  S.  Dyer,  Vineland,        " 
Robert  Douglass,  Waukegan,  lUinoif . 
J.  W.  Drnry,  Waterloo,  « 

Geo.  M.  Dewey,  Keytesville,  Missouri. 
Geo.  S.  Ditch,  Waterloo,  Illinois. 
John  Elliott,  Sullivan,  Missouri. 
Dr.  B.  F.  Edwards,  Eirkwood,  MissourL 

Walker  Evans,  Moselle,  "  C"r^i^n]o 
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R.  8.  Elliott,  Kirkwood,  " 

F.  F.  Fine,  Springfield,  " 
W.  C.  Fla^g,  Moro,  Illinois. 

H.  I.  Finlej,  Louisiana,  Missouri. 
Col.  W.  P.  Fenn,  St.  Louis,    " 
6.  W.  Forder,  Carondelet,       " 
D.  B.  Gilliam,  Alton,  Illinois. 
H.  H.  Gibson,  Bethalto,  " 
T.  W.  Guj,  Sulphur  Springs,  Missoun. 
Nicholas  Grein,  Gasconade  Ferry,  " 
\ .  Qerber,  St.  Louis,  " 

0.  A.  A.  Gardner,  Columbia,  '* 

J.  F.  Gilmore,  Elleardsville,  " 

D.  R.  Henderson,  Dent  C.  H.,         ** 
Dr.  John  Hartner,  Carrollton,  XUinois. 
Geo.  Husmann,  Hermann,  Missouri. 
H.  J.  Hyde,  Godfrey,  Illinois. 
John  Henwood,  St.  Louis,  Missouri. 
Henry  Hense,  Hermann,  ** 

D.  L.  Hall,  Alton,  Illinois. 

J.  H.  Hovey,  Chicago,  Illinois. 

0.  Henckler,  Waterloo,     " 

A.  A.  Hilliard,  Brighton,  " 

W.  S.  Jewett,  Pevely,  Missouri. 

J.  M.  Jordan,  St.  Louis,      " 

Adolph  Kehr,       "  « 

Wm.  Koenig>       '<  ** 

J.  J.  Kelly,  Rock  HiU,        " 

8.  L.  Keith,  Palatine,  Illinois. 

C.  Lyon,  Vineland,  Missouri. 

Dr.  B.  F.  Long,  Alton,  Illinois. 

H.  T.  Mudd,  life  member,  Kirkwood,  Missooii. 

Henry  Michel,  St.  Louis,  " 

8.  D.  Morgan,  Central  P.  0.,  ** 

C.  T.  Malinckrodt,  St.  Charles,  " 

Wm.  Muir,  Fox  Creek,  *' 

J.  F.  Nichols,  Chicago,  Illinois. 

A.  Potter,  Victoria,  Missouri. 
J.  S.  Peyton,  Hannibal,  " 

8tephen  Partridge,  St.  Louis,  Missouri. 
Charles  Peabody,  "  « 

J.  M.  Pearson,  Alton,  Illinois. 
C.  Paflfrath,  Melrose,  Missouri. 
J.  Rommel],  Hermann,       <* 

G.  R.  Rathbun,  Vineland,    " 

B.  A.  Reihl,  Alton,  Illinois. 

C.  W.  Spalding,  St  Louis,  MissourL 
W.  E.  Smith,  Alton,  Illinois. 
Carew  Sanders,  St.  Louis,  Missouri. 
Wm.  F.  Stacey,       "  " 
William  Stark,  Louisiana,    " 

Dr.  W.  T.  Stewart,     "  " 

J.  Stadley,  "  " 

E.  E.  Steines,  Oakland,  " 
Elon  G.  Smith,  St.  Louis,       " 
J.  J.  Schmidt,  Hermann,       " 
E.  Y.  Teas,  Richmond,  Indiana. 
John  H.  Tice,  Cheltenham,  Missouri. 
H.  M.  Vories,  St.  Joseph,  " 

B.  F.  Veatch,  KeytesTille,  **  /^  T 
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L.  D.  Votaw,  Eureka,  " 

William  Weinrich,  Carondelet,    " 
J.  F.  Walther,  Baden,  '< 

G.  Wilgus,   Richview,   Dlinois. 
C.  C.  Whittlesey,  St.  Louis,  Missouri. 
Tom  Walker,  Hillsboro,  " 

George  M.  Wood,  Decatur,  Illinois. 

In  consequence  of  a  severe  storm  and  detention  of  the -trains  on  the  North  Missouri  Railroad, 
Che  Society  was  unable  to  convene  according  to  appointment,  on  the  evening  of  the  24th,  but  a»- 
lembled  at  9  o'clock  A.  m.,  November  25th,  in  the  Chapel  of  the  State  University.  The  blessing  of 
Almighty  God  was  invoked  by  Rev.  Charles  Peabody,  President  of  the  Society.  The  President, 
Professors,  and  Students  of  the  University  were  present,  as  well  as  the  pupils  of  the  State  Normal 
School,  and  many  ladies  and  gentlemen  of  Columbia. 

Daniel  Read,  L.L.D.,  President  of  the  University,  in  behalf  of  the  Curators  and  Faculty,  wel- 
comed the  Society  in  a  neat  and  eloquent  speech  to  the  Halls,  Library,  Cabinets,  Lecture  RoomSy 
and  Grounds  of  the  Institution.  He  called  attention  to  the  appropriateness  of  such  an  assembling 
in  Bucb  a  place,  and  with  such  noble  objects  in  view,  and  expressed  the  hope  that  ere  long  Hortical- 
tore  would  form  a  part  of  the  course  of  study  in  the  University, 

Dr.  Rend,  also,  in  the  place  of  Hon.  James  S.  Rollins,  who  had  been  expected  to  make  tht 
welcoming  address,  but  was  detained  at  his  home  by  sickness,  addressed  warm  words  of  welcome 
to  the  {Society  in  behalf  of  the  citizens  of  Columbia,  saying  that  their  houses  were  open  and  their 
warmest  hospitalities  were  tendered  to  the  members  of  the  Missouri  State  Horticultural  bocie^ 
and  all  friends  of  horticulture  who  were  present. 

In  response  to  these  words  of  welcome.  President  Peabody  spoke  as  follows  : 

Mr.  President.  We  have  heard  by  the  hearing  of  the  ears  that  you  were  the  right  man  in  the 
right  place.  We  now  see  this  fact  with  our  eyes  and  feel  it  in  our  hearts.  Allow  me,  sir,  in  behalf 
of  the  Society  I  represent,  to  thank  you  for  your  words  of  welcome  to  these  halls  of  learning,  and 
to  the  Library,  Cabinets,  and  Lecture  Rooms  of  this  venerable  University.  Excuse  my  use,  if  yoa 
please,  of  that  moss  covered  word.  And  yet,  three  docades  of  years,  which  I  believe  is  about  the 
age  of  your  Institution,  on  the  west  side  of  the  Mississippi,  in  the  midst  of  the  swift  currents  of 
Young  American  blood,  amount  to  about  as  much  in  real  age,  as  three  centuries  of  time  on  the 
other  side  of  the  ocean.  We  congratulate  you,  and  the  University  over  which  you  preside,  in  the 
position  which  you  occupy,  and  the  confidence  which  you  are  inspiring  in  the  minds  of  the  people 
of  our  noble  State. 

We  also  thank  you  for  those  words  of  welcome  to  the  homes  and  hospitalities  of  the  good 
people  of  Columbia,  which  you  have  spoken  in  the  place  of  our  honorable  friend  who  is  detained 
by  sickness.  We  had  heard  before  of  the  hospitality  and  generous  spirit  of  this  people,  and  your 
words  more  than  confirm  the  truth  of  what  we  have  heard.  We  had  been  told  that  God  had  made 
Boone  county  as  the  garden  of  the  State,  and  we  rejoice  to  see  that  to  what  God  has  done,  the 
adornments  of  art  and  wealth  have  been  added.  We  desire  to  express  before  hand,  our  thanks  for 
the  generous  hospitalities  which  you  have  tendered  us.  It  is  our  earnest  hope  that  we  shall  not 
abuse  the  profifered  kindness,  but  that  our  coming  here  on  such  an  errand,  may  stimulate  the  peo- 
ple of  Columbia,  to  new  zeal  in  the  work  of  carrying  out,  in  the  adornments  of  their  city  and  their 
homes,  the  beautiful  plans  which  the  God  of  nature  has  begun. 

After  these  preliminary  addresses  were  concluded,  President  Peabody  proceeded  to  deliver  the 
following 

▲HXUAL    ADDBB88. 

QentUmen  of  the  Miaouri  State  Horticultural  Society : 

Precedent  requires  that,  as  your  presiding  officer,  I  should  at  or  near  the  beginning  of  this,  onr 
tenth  annual  meeting,  present  before  you  an  address.  I  confess  to  some  embarrassment  in  the  die- 
charge  of  this  duty.  This  arises  partly  from  the  fact  that  I  must  address,  on  a  horticultural 
theme,  those  who  have  had  a  larger  experience  in  this  beautiful  calling  than  myself,  and  partly  be> 
cause  you  have  brought  me  here  to  face,  not  the  cannon's  mouth,  but  a  more  terrific  battery.  You 
have  brought  me  into  contact  with  learned  professors,  and  sharp  minded  students  and  bright  eyee 
which  always  set  our  hearts  in  a  flutter.  And  yet,  reassured  by  the  words  of  welcome  we  have 
heard,  I  beg  briefly  to  call  your  attention  to  a  theme  which  I  will  name 
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The  pursuit  in  which  yon  are  engaged,  gentlemen,  covers  a  considerable  space,  both  in  the  af- 
fections and  labors  of  mankind.  The  love  of  the  beau tiTal  in  nature  is  nniversal.  Flc^wers  have 
their  admirers  in  all  climes ;  gardens  have  flourished  in  all  ages  ;  their  products  and  adornments 
Bpeak  the  language  of  love,  and  give  vitality  to  the  tenderest  sensibilities  of  the  heart.  Proud 
l<cbucbAdnozzar  builds  the  magnificent  hainging  gardens  of  Babylon,  one  of  the  seven  wonders  of 
the  ancient  world,  to  gratify  his  Medean  bride.  The  modern  lover  spends  an  equal  proportion  of 
his  scanty  revenue  to  buy  a  bouquet  for  the  girl  he  loves  best.  Princes  vie  with  each  other  in  the 
production  of  rare  and  beautiful  plants,  and,  moved  by  the  same  impulse,  the  poor  cottager's  wife 
places  her  thrifty  geranium  in  a  broken  tea-pot  in  her  cabin  window.  Lawns  and  walks,  evergreens 
and  shnde  trees,  parterres  of  flowers  and  playing  fountains,  all  have  charms  for  the  ignorant 
masses  as  well  as  for  the  cultivated  and  refined.  So  it  is  with  the  fruits  of  horticulture.  A  lus- 
cious peach,  or  a  buttery  pear,  or  a  delicious  cluster  from  the  vine,  is  relished  and  appreciated  by 
the  poor  and  rich  alike. 

Let  rae  then  congratulate  you,  gentlemen,  that  the  errand  which  has  brought  you  here,  or  the 
theme  which  commands  your  thoughts  and  labors^  finds  such  a  ready,  and,  as  it  were,  instructive 
response  from  every  human  heart. 

HORTICULTUBB  DKFINBD. 

But  before  we  proceed  to  enter  upon  the  discussion  of  the  higher  walks  of  horticulture,  let  ns 
consider  briefly  what  horticulture  is.  As  is  well  known,  the  term  is  derived  from  the  two  Latin 
words  hortuSf  a  garden,  and  cttltua,  cultivation.  Garden  cultivation,  or  the  cultivation  of  those 
things  which  grow  in  the  garden,  is  a  fair  definition  of  our  theme.  I  beg  you,  however,  at  this 
point  to  note  two  considerations.  Our  definition  does  not  specify  how  large  the  garden  must  be, 
nor  on  the  other  hand  does  it  declare  what  kind  of  plants,  or  trees,  or  products,  shall  be  cultivated 
in  it.  Nor  is  there  any  law  or  custom  which  determines  either  of  these  points.  In  the  history  of 
horticulture,  gardons  have  been  found  of  all  sizes,  from  a  rod  square  to  hundreds  of  acres.  In 
like  mannor  almost  every  tree,  and  shrub,  and  plant  that  grows  has  been  introduced  into  the  garden 
as  an  object  of  curiosity  or  beauty  or  profit.  The  inevitable  conclusion  then  is,  that  if  you  own 
one  acre,  one  hundred  or  five  hundred  acres  of  ground  and  endeavor  to  make  it  all  a  beautiful  and 
productive  garden  with  its  lawns  and  meadows,  with  its  broad  avenues  and  waving  grain,  with 
its  inviting  shades  and  golden  fruits,  with  shrubbery  and  plants  and  flowers  in  their  appropriate 
places,  you  are  a  horticulturist^  in  the  best  and  noblest  sense  of  the  term. 

DISTINCTION  BETWEEN  HORTICULTUBE  AND  AGRICULTURE. 

But  i."  it  here  objected  that  I  am  extending  the  realm  of  horticulture  too  far,  and  without  lea^ 
am  taking  poh.-estiion  of  the  domain  of  a  sister  pursuit,  thus  crowding  agriculture  entirely  out  or 
the  field  ?  By  no  means.  Horticulture  and  agriculture  are  twin  sisters,  hence  it  is  difficult  for  as 
to  say  which  is  the  oldest  or  which  is  the  best.  From  the  days  of  Adam  and  Eve  even  until  now, 
they  have  ne\  er  quarreled. 

Their  interests  are  in  fact  almost  entirely  in  common.  As  we  look  at  them  they  are  both  comely 
and  beautiful.  If  the  former  may  seem  more  attractive,  it  is  mayhap  because  she  puts  her  wealth 
and  her  finery  more  upon  the  outside,  just  like  some  other  damsels  we  wot  of,  while  the  latter,  con- 
tent to  wear  a  plain  but  comely  garb,  points  with  her  finger  to  the  lowing  herds  and  the  bursting 
granary,  and  exclaims,  **  Behold  my  dowry."  If  we  are  impelled  to  love  the  former  the  best,  we 
are  forced  to  respect  and  honor  the  latter. 

But,  plainly  and  without  a  figure,  let  me  add,  horticulture  and  agriculture  do  cover  some 
ground  in  common.  The  analysis  and  preparation  of  soils,  the  influences  of  heat  and  moisture, 
and  a  thousand  other  instances  of  this  nature,  belong  to  the  two  alike.  But  the  domain  of  agri- 
cnlture  is  vastly  larger  than  that  of  horticulture,  although  the  two  do  lap  over  upon  each  other  for 
a  considerable  space..  To  the  former  exclusively  belong  the  great  staples  of  the  commonwealth 
the  hay  crop,  the  corn,  the  hemp,  the  tobacco,  and  all  other  products  which  require  only  ordinary 
attention,  and  are  not  susceptible  of  adding  any  special  beauty  to  the  landscape.  So  also  the  hus- 
bandry of  cattle,  of  sheep,  of  swine,  of  horses,  of  poultry,  comprising  so  large  a  proportion  of  the 
wealth  of  the  community.  These  belong,  without  question,  to  the  domain  of  agriculture.  But 
the  department  of  fruits  and  of  the  vineyard,  requiring  special  and  skilled. labor  in  their  manage- 
ment, and  capable  also  of  being  made  ornamental,  as  well  as  useful,  belong  by  common  consent  to 
horticulture.    And,  in  a  word,  horticulture  embraces  the  pursuit  of  all  kinds  <^  cuUnr^  ■'which. 
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either  directly  or  indirectly,  will  please  the  eye,  or  gladden  the  heart,  or  add  to  the  rural  adorn- 
ment of  our  homes. 

Having  thus  briefly,  bat  as  I  trust  clearly  and  sharply,  defined  the  limits  of  horticoltore,  I 
shall  speak  of  it,  first,  as  a  science,  and,  second,  as  an  art. 

HORTICULTURB  AS  A  SOIBNCK. 

A  momentary  prejudice  is  sometimes  excited  in  certain  minds,  which  have  been  long  absorbed 
in  practical  pursuits  in  which  they  have  achieved  success,  when  they  are  reminded  that  they  may 
gain  some  additional  advantage  by  looking  into  the  science  of  that  pursuit.  Uence  the  prejudice 
quite  common  against  horticultural  journals  and  horticultural  books.  Book  farming  and  book 
gardening  are  often  sneered  at,  and  it  is  to  be  confessed,  sometimes  with  truth  and  jiistice.  I  honor 
the  man,  who,  by  toil  and  industry  and  careful  observation,  has  succeeded,  without  scientific  ap- 
pliance, in  overcoming  the  difficulties  in  the  horticultural  career,  and  has  placed  himself  upon  ths 
platform  of  assured  success.  And  yet  I  must  remind  him  that  the  very  science  which  he  may  sneer 
at  may  have  been  the  true  key  to  all  his  high  achievements.  Scientific  facts,  when  once  elucidated 
by  genius  or  toil,  and  thrown  upon  the  world,  travel  silently  over  it,  and  soon  become  the  property 
even  of  him  who  cannot  read  a  word.  The  most  ordinary  processes  and  issues  of  human  life  are 
thus  often  conducted  to  success  solely  by  the  light  of  science,  which  has  been  difiused  so  quietly, 
and  has  become  so  common  that  men  utterly  fail  to  recognize  its  origin  or  its  power.  When,  a  few 
weeks  ago,  you  listened  with  anxious  or  thrilling  hearts  to  the  million  voices  of  the  electric  tele- 
graph as  it  flashed  from  every  obscure  precinct  and  over  a  broad  continent  the  result  of  the  great 
political  strup^gle,  and  then  heard  coming  back  the  responses  concerning  the  nation's  verdict  from 
the  cities  of  the  old  world,  from  under  the  sounding  sea,  who  among  you  stopped  to  inquire,  or 
cared  to  know,  that  an  obscure  Italian  chemist,  a  hundred  years  ago,  in  a  dark  garret  in  the  city 
of  Bologna,  in  experimenting  upon  a  frog's  leg,  discovered  and  informed  the  world  of  this  mighty 
power.  So  I  tell  you,  gentlemen,  that  as  practical  and  succesaful  workers  in  the  pursuit  of  horti- 
culture, you  are  daily  living  on  and  profiting  by  the  light  that  science  has  shed  upon  your  path, 
whether  you  recognize  the  fact  or  not.  And  I  venture  to  declare  further,  that  your  future  progress 
and  succe3s  in  these  pursuits  will  greatly  depend  upon  the  progress  made  in  scientific  research  and 
the  wide  difiusion  of  that  knowledge  among  the  people. 

NOT  ONE  OF  THE  EXACT  SCIENCES. 

I  know  there  are  great  difficulties  to  be  overcome  in  prosecuting  scientific  research  in  the  realm 
of  horticulture.  It  is  not  one  of  the  pure  or  exact  sciences,  like  mathematics  or  chemistry  or  as- 
tronomy, where  the  result  is  always  inevitable,  and  cannot  be  otherwise.  But  it  extends  over  a 
wide  range,  and  has  to  do  with  a  multiude  facts.  Each  of  these  facts  is  also  based  upon  a  multi- 
tude of  varying  circumstances,  a  slight  change  in  one  of  which  may  upset  all  accurate  calculations. 
iVe  astronomer  predicts  the  coming  on  of  an  eclipse  a  thousand  years  beforehand,  within  a  sec- 
ond of  time.  But  the  horticulturist  cannot  predict  within  half  a  thousand  hours  beforehand  with 
any  certainty  the  result  of  his  toils.  The  French  mathematician  Leverrier,  by  figuring  on  the  per- 
turbations in  the  orbit  of  Uranus,  discovers  a  new  planet.  Without  once  looking  up  to  see  his  new 
discovery,  he  proceeds  to  find  the  true  position  of  the  celestial  stranger ;  he  calculates  its  orbit ; 
he  measures  its  size ;  he  puts  it  his  mathematical  scale  and  weighs  it.  He  now  turns  round  to  the 
astronomer,  and  says  :  "  Please,  sir,  point  your  glass  to  that  exact  spot  in  yonder  starry  heavens." 
The  astronomer  obeys,  and  behold !  there  it  is ;  there  is  Neptune  ! 

The  horticulturist  also  figures  over  the  constituents  of  his  soil — the  localities  and  exposure  of 
his  gardens  and  orchards — the  effects  of  his  manures— the  influence  of  heat  and  moisture — the  cir- 
culation of  the  sap — the  proper  ratio  between  root  and  foliage,  and  especially  the  price  of  his 
peaches,  and  bis  cherries,  and  his  pears.  The  time  of  the  ripening  comef .  He  lifts  up  his  eyes, 
and  behold,  then  are  not  there  I  An  unforseen,  an  untimely  frost  has  blasted  them,  or  the  curculio 
has  stung  them,  or  the  bugs  have  destroyed  thera,  or  the  roguish  boys  or  the  birds  have  eaten  them 
np !  The  fact  is,  there  were  some  circumstances  affecting  and  vitiating  the  result,  which  did  not 
enter  into  his  calculations. 

HORTICULTURE  A  BEAUTIFUL  SCIENCE. 

And  yet,  g^entlemen,  while  horticulture  is  far  from  being,  like  the  other  sciences  named,  an  e»- 
act  %citnc€f  it  is  nevertheless  a  beautiful  science.  The  mastering  of  all  its  facts,  and  the  reduction 
of  its  processes  to  a  good  degree  of  accuracy,  are,  I  believe,  within  the  grasp  of  the  human  intel- 
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lect.  Horticaltnre  is  aa  old  as  the  human  race,  but,  considered  as  a  science,  it  is  new.  Botanj  and 
Tegetable  physiology,  which  may  be  considered  as  collateral  to  it,  are  more  exact  sciences,  and  ar« 
well  advanced.  But  the  relations  between  the  various  plants  and  the  elements  of  the  soil  for  in- 
•tance,  are  yet  but  dimly  comprehended,  A  vast  amount  has  been  written  and  published  on  this 
branch  of  the  subject  within  the  last  thirty  years,  but  much  of  it  has  only  tended  to  confuse  and 
digust  the  inquirer.  The  fact  is,  the  influence  of  the  great  Liebig  has  tended  to  establish  a  certain 
routine  for  the  examination  of  the  soil  and  its  capabilities  from  which  inquirers  have  not  felt  at 
liberty  to  deviate.  Liebig  was  a  profound  chemist  and  pharmaceutist.  But  when  he  burned  his  at> 
tention  to  that  branch  of  chemistry  which  had  to  do  with  vegetable  organisms,  he  committed  the 
fatal  mistake  of  applying  to  it  the  same  rigid  formulas  which  he  had  found  to  be  infallible  with 
oxides  and  acids  and  salts  and  metals.  He  takes  a  grape  vine,  for  instance,  and  submitting  to  his 
severe  analysis  the  wood,  the  bark,  the  buds  and  leaves,  the  fruit,  the  seeds,  he  gathers  all  these 
constituent  elements,  together,  such  and  such  a  per  cent  of  carbon,  and  of  nitrog^en,  and  of  oxy- 
gen, and  of  potash  and  iron  of  lime,  and  says  :  "  Take  these  elements  in  just  this  proportion,  re- 
store them  to  the  soil,  and  you  have  the  normal  manure  of  the  gprape  vine.  This  is  the  beantiM 
SAalytical  method  of  the  philosophers,  and  it  is  infallible." 

THS  ANALTTIO  MXTHOD  A  FAILURE. 

But,  gentlemen,  I  think  you  will  agree  with  me  in  saying  that  the  experience  of  horticulturists 
for  the  last  twenty-five  years  has  failed  to  demonstrate  the  infallibility  of  the  analytic  method.  A 
tree  or  plant  has  life  of  a  certain  kind,  as  truly  as  an  animal,  or  in  fact  it  is  an  existence  more  in« 
comprehensible  to  us  than  that  of  the  animal.  It  feels  after  and  sucks  up  its  nutriment  from  ths 
mir  as  well  as  from  the  earth.  It  opens  its  thousand  mouths  and  throws  out  its  million  tentacula  to 
catch  from  the  passing  breezes  elements  of  nurture  too  minute  or  too  evanescent  to  be  caught  by 
the  clumsy  analysis  of  the  chemist.  It  lays  its  nimble  fingers  on  the  sunbeam  as  it  flies,  and  in 
its  mysterious  spectrum  decomposes  the  light  of  heaven,  sending  some  parts  of  the  subtle  influence 
to  the  roots,  other  parts  to  the  branches,  adorning  its  leaves  with  the  green,  and  its  gorgeous  petals 
with  some  other  of  the  beautiful  hues.  The  fatal  error  of  the  analytic  method  is  that  it  takes  for 
granted  that  the  elements  found  in  a  plant  by  chemical  analysis  are  derived  from  the  soil  alone,  and 
are  therefore  to  be  restored  to  the  soil  in  the  same  proportion. 

It  is  well  known  that  Liebig  has  retracted  many  of  those  errors,  but  bating  these  errors  and  his 
false  theories  it  must  be  admitted  that  his  works  on  the  relations  between  chemistry  and  vegetable 
philosophy,  as  well  as  the  more  full  and  more  practical  books  of  his  pupil  Prof.  Johnston,  are  in- 
waluable  to  the  horticulturist  and  the  farmer. 

THK  TRUS  MITHOD. 

But  the  track  of  true  progress  in  this  branch  of  horticultural  science  lies  in  another  and  al- 
most opposite  direction.  If  you  please  we  will  call  it  the  synthetic  method.  Its  programme  re- 
quires no  chemical  analysis  whatever.  It  is  simply  taking  the  soil,  the  air,  the  rain,  the  dew,  the 
sunshine,  as  elements  in  the  process,  just  as  God  gives  them,  and  then  experimenting  with  every 
fertilising  substance  known,  upon  each  and  every  kind  of  plant,  tree  or  shrub  and  noting  the  re- 
salts.  This  method  everybody  can  practice,  without  any  blowpipe  or  crucible,  or  acids,  or  chemical 
reagents.  In  fact  I  take  it  that  most  of  our  knowledge  of  this  branch  of  the  subject  has  been  ob- 
tained in  precisely  this  way.  For  instance,  that  fact  that  a  heavy  crop  of  clover,  plowed  in,  affords 
a  rich  nutriment  to  the  soil  was  never  discovered  by  analyzing,  first  the  clover  itself,  and  from 
that  analysis  drawing  the  conclusion.  But  it  was  no  doubt  found  out,  in  some  happy  hour,  hj 
experiment. 

BIMILAR  TO  THB  SCTENCS  OF  HSDICINR. 

The  process  proposed  is  like  that  of  the  science  of  medicine.  No  chemist  or  doctor  can  tell  a 
priori  by  any  analysis  whatever,  what  particular  effect  a  certain  drug  or  compound  will  have  upon 
the  human  system.  He  has  to  try  first  the  effect  of  it  (not  generally  upon  himself )  and  note  the 
result.  The  beneficial  effects  of  all  medicines  have  been  found  out  in  precisely  this  way.  I  know 
this  is  called  sometimes  empiricism,  and  it  has  been  said  (but  /  think  unjustly)  that  the  doctors  kill 
in  this  way  about  as  many  as  {bey  cure.  But  no  one  can  deny  that  doctors  do  succeed  better  now- 
a-days  in  their  attempt  to  arrest  disease  than  in  the  days  of  Hippocrates.  Hence  we  most  con- 
dade  that  progress  has  been  made  in  the  science  of  medicine. 
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BXPBBIUENTS  OF  PBOF.   YILLB. 

As  illustrating  and  in  fact  proving  the  correctness  of  this  method  in  the  pnrsait  of  horticulture 
as  a  science,  permit  me  to  call  your  attention  briefly  to  the  recent  and  interesting  experiments   of 
Prof.  Ville,  of  Paris,  and  to  their  wonderful  results.      He  is  still  a  young  mon,  but  ba.viug'  ob- 
tained some  years  ago  a  position  in  the  Jardin  des  Plantes  at  Paris,  he  commenced  his  experiments. 
Discarding  utterly  the  analytical  theories  of  Prof.  Liebig,  he  commenced  with  a  flower-pot  and 
pure  sand.    This  was  all  the  apparatus  he  required.     In  this  flower-pot  he  plants  his  seeds*      He 
watches  the  young  plant  as  It  sprouts  and  grows  up  out  of  pure  sand.      But  it  soon  comes  to 
nought — dies  of  starvation.    He  then  stirs  into  the  sand  a  little  potash,  or  nitrogen,  or  pfaospboric 
acid,  or  lime,  each  carefully  weighed  every  time,  and  again  plants  his  seeds  and  watches  the  result. 
In  this  way  he  goes  on  year  after  year,  manipulating  his  flower-pots,  introducing  his  fertilizers,  and 
takes  note  of  all  the  results.     The  conclusion  he  reaches  is  as  grand  as  it  is  wonderful.      lie  dis- 
covers the  normal  manure  of  each  plant  on  which  he  experiments.     The  Emperor  of  the   IVench 
now  places  at  his  disposal  one  of  the  imperial  farms  at  Vincennes,  and  he  has  been,  during-  the 
past  year  or  two,  repeating  his  experiments  on  a  grander  scale.     The  results  are  the  same  ns   when 
he  worked  with  his  flower-pots  and  sand.    In  a  word  they  have  astonished  both  practical  and  scien- 
tific men.    I  cannot  now  enter  into  the  details  of  these  important  experiments  but  beg  to  refer  you 
for  more  full  details  to  an  address  before  the  Massachusetts  Board  of  Agriculture  by  Uon.  C.  W. 
Bull,  of  Concord,  delivered  December  10th,  1867,  where  they  are  stated  with  suflicient  minuteness. 

Here,  gentlemen,  are  proofs,  both  brilliant  and  conclusive^  that  the  syntheHc  method  is  the 
true  pathway  to  success  in  horticultural  science.  It  will  apply  not  only  to  the  matter  of  soils  and 
the  proper  fertilizer  for  each  plan^  but  the  same  principle  must  guide  in  all  the  methods  of  horti- 
cultural pursuit,  in  order  to  make  them  successful.  To  determine  what  to  plant,  how  to  cultivate, 
how  to  prune,  how  best  to  secure  the  fruits  of  your  toil,  you  must  experiment  carefully,  judicious- 
ly, wisely,  and  note  all  the  results.  The  practical  worker  here  becomes  a  laborer  in  the  scientific 
field.  The  man  who  has  the  leisure  and  learning,  and  the  means  to  prosecute  extensively  these 
eAidies,  must  largely  depend  upon  the  facts  he  obtains  from  practical  men.  Hence  the  importance 
of  such  gatherings  as  these  annual  meetings.  Facts  are  here  communicated  which,  when  collected, 
form  the  basis  of  ail  our  progress. 

DISEASES  AND  BUGS. 

But  before  leaving  this  branch  of  our  subject  permit  me  to  call  your  attention  to  two  collat- 
eral sciences  which  have  a  very  direct  bearing  upon  horticultural  success.  I  refer  to  diseases  of 
plants,  and  destructive  insects.  In  view  of  the  evident  and  rapid  increase  of  both  of  these  pests, 
and  the  fearful  havoc  made  by  them  upon  the  whole  domain  of  horticulture,  the  stoutest  heart 
stands  appalled.  It  has  been  said  by  good  authority  that  one  half  of  the  agricultural  products  of 
the  United  States  are  destroyed  annually  by  insects.  If,  therefore,  the  total  agricultural  products 
of  Missouri  he  estimated  at  sixty  raillious  of  dollars,  the  total,  if  let  alone  by  desti''  live  insects, 
would  have  amounted  to  one  hundred  and  twenty  millions  of  dollars  !  Sixty  tnilltont  is  a  large 
tribute  for  this  commonwealth  to  pay  each  year  to  an  enemy  so  insignificant. 

But  the  proportion  of  loss  from  this  cause  in  those  products  which  are  purely  horticultural, 
must  be  much  larger,  from  the  fact  that  such  products  are  generally  more  delicate,  and  on  that  ac- 
count more  readily  attacked  by  insects. 

There  seems  but  one  way  to  avert  the  impending  catastrophe,  and  that  is  for  every  man  who 
has  a  tree,  or  a  shrub,  or  a  vine,  or  a  rose  bush,  to  second  the  labors  of  scientific  men,  in  investi- 
gating these  evils.  There  is  no  other  power  which  we  can  evoke  j  none  whatever  which  can  suffice 
to  cast  out  this  terrible  devil,  but  the  hand  of  science.  Without  here  indicating  how  this  is  to  be  done, 
I  will  only  call  your  attention  to  a  paper  on  the  diseases  of  fruits  and  fruit  trees,  to  be  read  at  this 
meeting  which  has  been  prepared  by  one  of  the  best  microscopists  of  our  country.  Also  to  the 
fact  that  we  have  among  us  this  week  those  who  will  communicate  important  facts  concerning  our 
mortal  enemies,  the  insects'. 

I  now  pass  to  the  tecond  part  of  the  subject,  viz  : 

HOBTICULTDIIE  AS  AN  ART. 

There  is  a  pleasure  in  the  pursuit  and  acquisition  of  knowledge.  It  is  one  of  the  purest  and 
most  satisfactory  enjoyments  within  our  reach.  The  discovery  of  abstract  tmth,  i.  «.  of  truth  which 
has  no  immediate  relation  to  material  objects,  is  a  source  of  pure  pleasure.  When  jhe  knowledge 
obtained  has  a  close  connection  with  material  things,  terminating  on  something  which  we  can  see 
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or  handle*  the  enjoyment  is  still  greater.  But  when  those  objects  are  in  themselves  pleasing,  lying 
in  close  contact  with  our  (esthetic  nature,  and  especially  if  oar  minds  have  required  a  lore  of  the 
beautiful,  the  pursuits  and  acquisition  of  knowIedg:e  is  exalted  into  an  enthusiasm. 

Horticulture  as  an  art  has  to  do  with  practical  things.  Those  things  are  generally  objects  of 
beauty,  and  hence  pleasing  in  themselves.  The  conclusion  is  that  the  art  of  horticulture  is  capa- 
ble of  affording  its  votaries  enjoyments  of  the  noblest  and  most  exalted  character. 

Before  proceeding  to  elucidate  this  proposition,  allow  me  here  to  add  that  art  properly  defined, 
refers  to  some  act  or  process  requiring  intelligent  skill.  Hence  the  proper  planting  of  a  tree,  er 
the  correct  pruning  of  a  vine,  or  the  general  management  cf  the  garden,  all  belong  to  the  art  of 
borticuUure.    It  will  be  seen  at  once  that  this  covers  most  of  the  entire  curriculum  of  its  labors. 

I  shall  not  dwell  upon  these  details,  for  I  speak  in  the  presence  of  those  who  have  spent  long 
jears  in  labor,  pruning  knife  in  hand,  and  who  will  communicate  during  our  meeting  the  results  of 
their  miiri.)alations. 

I  prefer  to  direct  your  thouglits  to  that  branch  of  horticulture,  as  an  art,  which  I  have  no  ob- 
jection to  your  considering  as  one  of  the 


The  moment  the  mind  settles  down  to  the  contemplation  of  this  theme,  in  connection  with  the 
history  of  this  society  during  the  ten  years  of  its  existence,  there  cannot  but  arise  a  feeling-  of  re- 
gret that  that  branch  of  horticulture,  properly  called  pomology,  should  have  occupied  the  princi- 
pal, not  to  sny  the  only  share  in  your  deliberationrf,  Apples,  peaches,  pears,  grapes,  have  trenched 
lomewhnt  nt  least  upon  the  lawn,  the  parterre,  the  winding  walks  and  the  gushing  fountains.  In 
the  place  of  roses  and  verbenns,  have  sprouted  up  the  gooseberry  and  the  currant.  Where  a  few 
years  ago  should  have  been  planted  a  few  more  evergreens  or  elms,  arise  now  a  straight  but  comely 
row  of  Janetons  or  Newtown  pippins. 

I  wish  to  bring  no  accusation  against  the  society  or  any  member  of  it.  The  neglect  of  that 
which  is  the  most  beautiful  part  of  horticulture  is,  no  doubt,  excusable.  We  all  mean  to  adorn  cur 
homes.  We  look  forward  a  few  yenrs  to  the  time  when  we  shall  have  the  means  or  the  leisure  to  do 
it.  In  fact,  the  very  enthusiasm  with  which  we  cultivate  strawberries  and  grapes  is  stimulated  into 
activity  by  the  prospect  of  acquiring  thereby  the  means  of  doing  this  very  thing.  Then,  again,  we 
are  in  a  new  country.  The  great  majority  of  those  who  follow  horticulture  as  a  pursuit  have  just 
coAmenced.  Their  slender  means  arc  all  invested  in  that  which  gives  promise  of  the  most  speedy 
and  most  remunerative  results.  During  these  ten  years  of  our  young  life,  our  beautiful  State  haa 
been  overrun  by  contending  armies.  All  prog^ress  was  then  arrested.  The  beauty  and  the  culture 
^hich  had  already  b?gun  to  adorn  the  lanJ.^cape  was  in  many  places  swept  away. 

But  I  congratulate  you,  gentlemen,  that  you  are  now  entering  upon  a  new  career,  which  I  trust 
will  prove  a  career  of  great  peace  and  prosperity.  Let  me  therefore  enter  an  earnest  plea  that  we 
shall  hereafter  in  our  deliberations  and  discussions  give  a  little  more  place  to  horticulture  as  cue  of 
the  fine  arts. 

THR  BEAUTIFUL  IN  HORTICULTURE  WILL  PAY. 

Let  it  not  be  said  that  the  cultivation  of  the  landscape,  and  its  adornments  will  not  pay — that 
tnlips  and  roses  and  zinnias  are  well  enough  for  women  and  children,  but  there  is  more  money  in 
raspberries  and  peaches. 

I  tell  you,  gentlemen,  and  I  believe  it  from  the  bottom  of  my  heart,  there  is  nothing  within  the 
whole  range  of  horticulture  that  will  pay  better  than  flowers  and  evergreens,  than  lawns  and  walks 
and  rural  beauty,  pluced  just  where  they  will  be  most  appreciated,  even  under  your  own  eye  and 
around  your  own  dwellings.  Their  is  other  coin  besides  dollars  which  is  current,  even  in  this  world. 
Do  all  our  hopes  and  aspirations  terminate  upon  the  possession  of  money  ?  Ah,  no.  Tliere  are 
aims  and  purposes  more  grand  and  noble,  and  money  is  only  useful  as  the  means  of  their  realisa- 
tion. It  is  the  cultivation  of  our  higher  nature  for  which  I  plead.  It  is  that  we  shall  not  cast 
aside  and  trample  under  foot  those  delicate^  instinctive  Bensibilities  and  tastes  with  which  the  God 
of  nature  baa  endowed  us. 

LOVB  OF  NATUBB  IH  CHILDBKH. 

I  hare  said  that  the  love  of  the  beautiful  in  nature  is  universal.  We  see  it  in  little  children. 
It  is  true,  as  the  child  becomes  a  man,  and  comes  into  rough  contact  with  the  stern  issues  f  f  human 
life,  those  delicate  tastes  are  often  obscnred,  and  sometimes  well  nigh  blotted  ont.    But  in  the  lit- 
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tie  child  yon  will  always  find  them  in  all  their  Tivacity  and  beauty.  Take  yonr  country  boy  to  see, 
for  the  first  time,  the  wonders  of  the  town.  He  surveys  the  lofty  buildings,  and  the  brilliant  dif- 
plays  in  the  shop  windows,  first  with  bewilderment,  then  with  amazement,  and  finally  with  weariness, 
and  then  wants  to  go  home.  But  bring  out  now  your  city  boy  into  the  green  fields.  Let  him  romp 
apon  the  broad  lawn.  Let  him  run  up  and  down  the  winding  walks  among  the  flower  beds,  where 
his  eye  catches  the  inspiration  of  art  and  nature.  Does  he  want  to  gd  home  ?  Never  !  And  what 
is  more,  you  feel  safe  in  allowing  him  to  take  his  fill  of  such  enjoyment,  for  you  are  certain  that  it 
will  neither  vitiate  his  tastes  nor  corrupt  his  heart.  Nay,  more  :  what  you  see  in  that  boy — the 
glow  of  pure  enjoyment  which  mantles  his  cheek,  the  zest  with  which,  under  the  influence  of  these 
surroundings,  he  pursues  his  pastimes — illustrates  the  powerful  influence  of  rural  beauty  upon  the 
human  heart.  This  influence  is  ennobling  as  well  as  refining.  A  constant  contact  with  cultivated 
nature  is  also  an  educating  influence.  I  say  it  in  this  presence,  in  the  midst  of  these  balls  of  learn* 
ing,  on  the  spot  which  has  been  honored  by  our  noble  State  as  the  trusted  repository  of  her  hopef 
for  her  sons  in  the  future,  that  no  education  is  complete  which  ignores  or  neglects  it.  Let  evcrj 
school'  and  university  have  its  academia  as  of  old.  And  though  no  Plato  may  be  found  to  talk 
wisdom  and  knowledge,  as  he  walks  beneath  its  shades,  let  those  walks  be  adorned  on  either  side 
by  lakes  and  fountains,  by  paterres  and  vistas,  so  that  the  place  itself  shall  be  vocal  with  a  wisdom 
Bubliraer  and  more  profound  than  that  of  Athenian  philosopher  or  sage. 

Gentlemen,  please  take  home  to  yourselves  the  question,  whether  this  society  ought  not  to  place 
itself  at  the  head  of  a  culture  so  full  of  promise  for  both  youth  and  age.  It  has  been  said  by  manj 
careful  observers  that,  in  this  most  attractive  branch  of  horticulture,  our  State  is  far  behind  even 
some  of  its  younger  sisters.  If  this  be  so,  it  certainly  cannot  be  attributed  to  any  defect  in  either 
our  soil  or  climate.  Nor  does  it  arise  entirely  from  a  lack  of  age  or  wealth.  St.  Louis,  one  of  the 
odest  cities  in  the  Mississippi  Valley,  though  possessed  of  unbounded  wealth,  has  not  a  garden  of  anj 
extent  worthy  of  the  name,  with  the  exception  of  Lafayette  Park,  really  but  just  commenced,  and 
the  magnificent  and  princely  paradise  of  Henry  Shaw.  So  far  as  I  have  observed  the  same  state  of 
things  exists  in  the  larger  towns  and  cities.  There  is  plainly  great  need  of  improvement  in  the  pub- 
lic taste  and  of  stimulation  of  the  public  mind  in  this  direction.  I  make  no  suggestion  as  to  what 
this  society,  in  its  organized  capacity,  is  able  to  accomplish. 

But  I  will  venture  to  express  the  belief  that  if  every  member  of  it  would,  in  his  own  neighbor- 
hood and  on  his  own  premises,  set  the  example,  by  giving  a  little  more  time  and  thought  to  the 
principles  of  landscape  gardening  and  to  the  cultivation  of  flowers,  all  bestowed  with  judgment 
and  care  and  taste,  the  example  would  be  contagious ;  others  would  be  found  to  imitate  him.*  Pro- 
gress in  thid  direction  would  certainly  be  the  result. 

I  have  expressed  the  belief  that  time  and  money  thus  spent  would  be  a  good  investment.  My 
friend,  it  would  be  better  than  food  or  clothing  for  your  household.  The  pleasant  labors  thus  in- 
augurated would  prove  a  means  of  health  and  happiness  among  your  children.  Make  your  home 
thus  attractive  and  those  children  will  love  it  better  than  all  other  places.  They  will  not  eaaily  be 
drawn  from  such  employments,  and  such  surroundings  towards  the  theatre  or  the  horse-race,  the 
circus  or  the  saloon.  "They  will  grow  up  like  fruitful  vines  by  the  sides  of  thy  house  ;  like  olive- 
plants  round  about  thy  table."  In  this  broad  and  beautiful  culture  you  will  have  constantly  under 
your  eye  an  open  volume,  next  in  value  to  that  of  inspiration  itself,  on  whose  glowing  page  are 
sketched  by  God's  own  finger  in  living  light,  truths  of  the  rarest  beauty  and  power.  Follow  the 
light  of  these  truths,  familiarize  your  minds  with  their  mysterious  teachings.  Watch  in  the  trace- 
ry of  this  matchless  beauty  the  movings  of  the  Divine  pencil.  Catch  in  the  fragrance  of  the  flow- 
ers the  perfumes  scattered  from  the  wings  of  angels.  Study,  contemplate,  drink  in  all  this.  It  will 
serve  to  fit  you  for  the  companionship  of  seraphs  in  the  paradise  above. 

After  the  delivery  of  the  president's  address,  the  recording  secretary,  Mr.  Wm.  Mair,  pre- 
sented the  following 


Mr.  Pretidtnt  *nd  Members  :^Ten  years  hare  now  elapsed  since  the  organization  of  this  soci- 
ety ;  and,  upon  taking  a  retrospective  glance  at  its  labors,  and  the  changes  that  have  taken  place 
in  our  State  during  that  time,  it  has  seemed  that  something  is  wanted  to  maintain  a  clear  historical 
connection  with  the  past,  showing  the  relations  sustained  by  our  State  to  the  spirit  of  agricultural 
and  horticultural  progress,  so  that  we  may  know  and  honor  thuse  who  have  been  our  fellow-ia()oren 
in  the  days  long  past. 

We  daily  see  the  importance  of  this,  from  the  fact  that  some  individuals  speak  and  write  as  if 
all  that  is  known  of  progress  in  the  culture  of  the  soil  dates  within  the  last  few  years. 

The  settlement  of  the  State  by  a  white  population  in  any  considerable  number,  may  be  taken  M 
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dftting  abont  1800.    At  that  time  a  few  daring  spirits  undertook  the  redemption  of  the  State  from 
the  savop^es  and  the  wild  beasts  of  the  wilderness. 

At  this  early  date  we  are  pleased  to  learn  that,  although  adTenturers  in  a  strange  wilderness, 
these  early  pioneers  brought  with  them  their  old  home  feelings  and  desires  for  home  enjoyments. 
They  broug;ht  not  only  the  gun  and  the  axe,  but  the  spade,  and  the  seed  of  the  useful  plant  and  the 
fruitful  tree.  We  find  in  several  parts  of  the  state  orchards  of  fifty  to  hundreds  c  f  trees  (princi- 
pally apples),  planted  as  far  back  as  1805. 

Several  such  orchards  yet  present  their  massive  stems  and  ragged  heads  in  St.  Louis  and  St. 
Charles  counties.    These  old  relics  tell  a  horticultural  tale. 

The  nnmps  of  the  Hamiltons,  the  Williams,  the  Musics,  the  Sappingtons,  the  SuUirans,  the 
Lacompts,  the  Conways,  the  Harris's,  and  the  Browns,  still  live  in  the  old  moss-gprown  orchards. 

It  ha!"  be9n  well  said  by  a  late  writer,  men  *'  have  been  observed  to  migrate  yery  nearly  on 
parallels  of  latitude.  We  should  very  naturally  expect  to  find  the  law  that  governs  the  movements 
of  men  applying  with  equal  force  to  the  fruits  they  carry  with  them."  So  we  find  it  j  and  a  key 
might  be  found  to  the  early  character,  habits  and  associations  of  the  first  settlers,  in  the  lessoni 
taught  by  those  old  orchards. 

Wp  have  sometimes  felt  grieved  and  disappointed — almost  angry — at  what  we  have  conceived 
to  be  committing  an  injustice  to  the  memories  of  these  ''old  men,"  in  comparing  the  progress  made 
in  arts  and  refinement  in  this  State  then,  to  that  made  within  the  last  few  years.  These  men  met 
•Terything  new,  and  wild,  and  strange.  They  bring  vividly  to  the  mind  the  benutiful  incidents  so 
pathetically  related  in  Sacred  Writ—how,  when  the  Jews  returned  to  Jerusalem,  they  had  each  to 
stand  on  the  top  of  the  wall  with  his  sword  or  spear  in  the  one  hand,  while  he  built  up  the  walls  of 
his  beloved  city  with  the  other.  So  it  was  with  those  early  pioneers :  the  g^n  rested  on  the  tree  to 
protect  themselves  from  their  enemies,  while  they  felled  the  forest  to  make  room  for  the  seeds  of 
civilization  ;  and  if  they  did  not  accomplish  it  as  well,  or  as  fast,  as  some  of  their  self-complais- 
ant criticisers,  they  made  a  wide  opening  in  these  western  wilds. '  Perfect  uniformity  in  the  rate  of 
progress  is  not  always  desirable,  even  where  possible.  How  would  it  be  with  our  knowledge  of  the 
passing  hours,  if  the  hour-hand  of  our  time-piece  kept  even  pace  with  the  second-hand?  Infinite 
variation  is  the  poetry  of  the  landscape. 

All  honor  to  the  noble  band  of  pioneers  who  have  hewed  out  this  beautiful  gateway  to  the  civil- 
isation of  a  continent,  redeeming  it  from  the  ancient  forest,  the  savage  and  the  brute  ;  ours  be  the 
task  of  giving  beauty  and  consistency  to  the  structure  ! 

From  our  stand-point  in  social  life,  we  have  been,  perhaps,  too  apt  to  charge  those  early  set- 
tlers with  a  recklessness  and  prodigality ;  with  a  want  of  that  steady  accumulativeness  that  tells  » 
dollar  and  cent  tale  in  every  transaction. 

We  seem  to  fail  to  appreciate  the  nature  of  the  labor  they  had  to  perform ;  the  privations  thej 
had  to  sufi'er ;  the  risks  they  had  to  run  ;  the  powerful  traits  of  character  that  their  circumstances 
evolved  and  stamped  upon  society.  We  can  well  conceive  that  in  the  fierce  struggles  of  early  set- 
tlement, the  highly  sensitive  and  refined  would  sink  under  their  trials;  while  the  powerful  in  body 
and  mind,  alone,  would  hold  out.  We  know  that  in  the  thinly-settled  condition  of  the  country, 
without  roads  or  means  of  communication,  they  had  few  inducements,  and  still  less  opportunity  to 
dispose  or  their  little  surplus,  to  trade,  or  to  accumulate ;  and  in  the  social  gatherings,  the  inter- 
change of  visits,  the  sacred  duties  of  hospitality,  they  took  delight.  In  their  homes,  in  that  deep 
solitude  and  isolation,  they  possessed  all  the  highest  sympathies  of  our  race.  With  the  smoke  of 
the  chimneys  (the  sighs  and  remembrances  of  the  inmates  of  those  ''dear  old  homes  of  their  child- 
•  hood,  so  many  miles  away"),  they  welcomed  the  foot-fall  of  the  stranger  to  tell  them  of  friends 
long  left,  but  never  forgotten  ;  of  national  men  and  national  parties  from  whom  they  were  now 
shut  out.  There  the  "latch-string"  ever  bung  out,  and  the  strong  sympathies  of  human  nature 
were  intensified. 

How  much  of  will-power,  cf  noble  self-reliance,  of  genuine  hospitality,  have  impressed  their 
most  powerful  lineaments  on  our  Western  character,  it  would  be  interesting  and  valuable  to  know. 
That  these  men  clearly  appreciated  the  value  of  the  culture  of  the  soil  in  general,  and  that  the 
higher  branches  of  horticulture  were  not  quite  forgotten,  is  shown  by  many  of  the  old  homes  and 
old  orchards.  In  1816,  Geo.  Stark  settled  in  Pike  county,  and  planted  out  an  orchard  and  nursery. 
The  influence  of  that  single  step  is  felt  down  to-day.  From  a  single  town  in  Pike  county  (Clarks- 
rille),  there  was  shipped  40,000  barrels  of  apples  in  one  season. 

As  an  illu.-^trution  of  the  love  of  fruit  in  our  early  settlers,  one  of  them  told  us  that,  on  leaving 
his  seaboard  home  in  Virginia,  to  come  to  the  West,  he  started  with  his  wagon  a  few  hours  earlier 
in  the  morning,  so  as  to  pass  the  farm  of  a  neighbor  who  had  the  fame  of  good  fruit,  and  took  np 
some  of  the  young  trees  to  plant  in  his  distant  home. 

We  have  eaten  the  fruit  in  one  of  the  old  orchards  in  St  Louis  coanty,  planted  in  1805,  by  the 
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man  who  introdaced  the  first  wagon  to  Meramoc  township.  So  g^eat  and  so  naeless  was  this  inno- 
vation at  that  time  thought,  that  the  old  man  Hamilton  was  thought  to  be  crazed  ;  and,  as  a  prac- 
tical joke>  the  youngsters  took  the  wagon  to  pieces,  and  hang  them  up  in  the  trees,  he  having  been 
obliged  to  leave  it  in  the  woods  over  night,  a  short  distance  from  home.  But  that  wagon,  by  diB- 
placiug  the  pack-horsp,  and  causing  rouds  to  be  opened,  was  a  precursor  of  our  splendid  existing 
road  system.  Surely  the  "  fairy  tales  of  the  one  age,  are  but  the  scientific  realizations  of  the 
next." 

The  State  was  admitted  into  the  Union  in  1821.  Intimately  mixed  up  with  the  alarming  difiicul- 
ties  associated  with  the  organization  of  the  State  government,  but  little  public  attention  wns  given  to 
the  culture  of  the  soil.  Nor  was  this  to  be  wondered  at  in  a  new  State,  when  we  remember  that  no 
action  was  taken  in  recognition  of  the  importance  of  agriculture  by  the  general  government  for 
nearly  thirty  years  more. 

A  committee  of  ag;riculture  was  among  the  standing  committees  of  the  State  Legislature— but 
little  was  done  in  its  behalf. 

The  necessities  of  the  cultivators  of  the  soil  for  seeds,  trees  and  implements,  caused  the  broad 
commercial  spirit  to  move,  and,  by  commencing  seed  stores  and  nurseries,  awakened  the  people  to 
some  knowledge  of  what  was  needed  and  could  be  obtained  to  aid  their  efforts  at  tillage. 

In  1815,  Mr.  GriflBn,  of  Grundy,  from  the  committee  on  agriculture,  reported  **an  act  to  im- 
prove the  brood  of  sheep ;"  and,  during  the  same  session,  a  letter  was  read  in  the  House  of  Repre- 
sentatives from  M.  M.  Marmaduke,  of  Salin?,  "suggesting  certain  enactments  in  relation  to  sheep 
and  wool-growing." 

In  184ft,  "an  act  to  encourage  agriculture"  was  introduced  into  the  Legislature,  and  in  the 
same  year  the  St.  Louis  Horticultural  Society  was  formed. 

In  1S4S,  an  act  was  passed  "to  incorporate  the  St.  Louis  Horticultural  Society,"  and  Thomas 
Allen,  Lawis  Bissell,  Wm.  Milburn,  Jas.  Blake,  Wm.  Salisbury,  Ed.  Haren,  A.  B.  Chambers,  E. 
Malinckrodt,  F.  M.  Meline,  F.  E.  Robinson,  James  Turner,  Nicholas  Riehl  and  James  Sigerson, 
were  chosen  corporators.  This  society  was  formed  "for  the  purpose  of  encouraging  horticulture 
and  rural  art  aad  improving  rural  taste."  And  well  did  it  fill  its  mission  for  many  years,  by 
monthly  meetings,  published  discussions  and  semi-annual  exhibitions. 

During  the  same  session  an  act  was  passed  that  illustrates  the  spirit  of  the  time,  entitled  ''an 
act  to  promote  growing  wine  in  Gasconade  county."  A  joint  stock  company  nyis  incorporated,  bj 
which  Hans  D.  Widersprccher,  John  Schaeffer,  Julius  Leipold,  Joseph  Lissel,  Ed.  Cramer,  Herman 
Burkhardt,  Anthony  Miller,  Peter  Miller,  Claus  Martins,  Franzi  Baing,  Chas.  D.  Eitzen,  Christ. 
Moller  and  Mathlas  Keranter,  were  named  directors,  whose  duty  it  was  "to  report  the  condition  of 
growing  the  grape  in  their  county  ;  the  improvements  made  within  the  last  year  in  kinds  ;  raising; 
and  management  of  wines  ;  with  the  quantity,  quality  and  probably  value  of  the  wine  they  raise, 
with  such  oth^r  information  on  the  subject  of  wine  raising  as  they  may  think  useful  to  the  public." 
Here  we  have  in  these  two  societies  (formed  twenty  years  ago)  all  that  we  are  so  proud  of  in  oura 
to-day — the  general  diffusion  of  knowledge,  founded  on  experience. 

During  this  same  session,  the  geological  survey  of  the  State  was  much  discussed. 

Nor  could'this  expanding  public  mind  continue  long  without  a  mouthpiece — so  we  find  that,  in 
18  to,  the  Valley  Farmer  made  is  appearance,  with  Bphraim  Abbot  as  editor,  giving  force,  consis- 
tency and  unity  to  the  accumulating  power. 

In  1850,  Mr.  Alexander  Kayser,  of  St.  Louis,  oflTered  the  very  handsome  premium  of  $100  for 
the  best  wine  made  in  the  State.  Twenty-seven  samples  were  presented,  and  the  premium  awarded 
Jacob  Rommel,  of  Hermann,  who  thus  early  made  his  mark  as  a  wine  grower.  This  was  a  sample 
from  160  gallons  made  by  him  in  1849. 

Mr.  James  Glasgow,  Ed.  Haren  and  James  Turner,  of  Louis,  and  Mr.  Suffigier,  of  Highland, 
Illinois,  this  season  exhibited  samples  of  wine  made  at  their  several  places  in  1847-*S  and  '9. 

In  185.3,  Mr.  Maupin^  of  Saline,  introduced  a  bill  into  the  State  legislature,  to  "incorporate 
the  State  Agricultural  Society,"  which  was  passed,  and  the  following  Board  of  Directors  named  : 

M.  M.  Marmaduke,  Saline,  President;  Camms  Seay,  Osage,  Vice-President;  James  L.  Minor, 
Cole,  Corresponding  Secretary ;  Jos.  L.  Stephens,  Recording  Secretary  j  John  H.  Trigg,  Cooper, 
Treasurer. 

Dirnotors — James  S.Rollins,  Boone;  Nath.  Leonard,  Cooper;  Dabney  C.  Garth,  Randolph; 
Rowland  llti;hes,  Howard ;  James  C.  Henderson,  Callaway. 

We  i)rre  stop  to  notice  a  man  worthy  of  the  gratitude  and  esteem  of  every  cultivator  of  the 
soil  in  tb<^  State — one  who  has  been  the  untiring  advocate  of  the  agricultural  interests  of  our  State; 
who  has  d' voted  more  time,  more  labor,  from  pure  love  to  this  cause,  than  perhaps  any  o^Uor  man 
in  the  kStaip,  and  that  extending  over  a  long  series  of  years— we  refer  to  James  L.  Min  .r,  for  some 
years  Secretary  of  State,  and  now  a  resident  of  Jefferson  City. 
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In  1855,  Monroe,  Jackson,  Clay  and  Howard  connties — all  formed  agricultural  aaaociationf. 
The  journal  of  the  House,  of  this  year,  contains  an  able  report  of  the  State  Society's  Fair,  with  tlM 
list  of  premiums,  etc.  During  this  session,  the  St.  Louis  Agpricultural  and  Mechanical  Associatioii 
was  chartered.  The  powerful  ioflnence  and  successful  management  of  this  Association,  hare  done 
much  to  call  public  attention  to  the  soil,  and  to  call  the  attention  of  cultivators  to  their  wants  and 
the  supply. 

In  1857  the  attention  of  Horticulturist!  was  called  to  the  necessity  of  forming  a  State  Fmit 
Growers'  Society,  by  the  Hon.  N.  J.  Colman,  editor  of  the  "Valley  Farmer,"  which  was  finally  ao- 
eomplished  in  1858,  in  Jeflferson  City.  At  the  annual  meeting:.  In  1862,  in  order  to  give  wider  scopt 
to  the  operations  of  the  Society,  the  name  was  changed  to  the  "Missouri  State  Horticultural 
Society." 

During  the  ten  years  of  the  existence  of  the  Society,  it  has  done  much  to  aid  in  developing  tha 
resources  of  the  soil  in  various  channels ;  its  proceedings  have  been  regularly  published  and  ex- 
tensively read.  Its  influence  has  thrilled  through  every  portion  of  the  State — affecting,  alike,  tha 
surroundings  of  the  mansion  of  the  millionaire,  the  residence  of  the  professional  is  t,  the  home  of 
the  farmer  and  the  cottage  of  the  laborer.  It  has  not  only  been  felt  by  all  classes  of  society,  but 
it  has  permeated  the  balls  of  legislation — been  recognised  as  worthy  the  consideration  of  the  State, 
is  aided  in  its  labors  by  a  State  Board,  and  instructed  by  a  State  Entomologist,  and  now  awaits 
the  crowning  glory  of  the  age — a  Qrand  Agricultural  and  Industrial  University. 

In  this  we  see  the  course  of  development,  and  comprehend  how  the  rough  edges  can  be  smooth* 
•d  down,  and  the  tardy  steps  of  the  descendants  of  the  early  settlers,  quickened  by  the  infusion  into 
our  population  of  an  admixture  of  those  who  entered  life  amid  scenes  and  associations  calculated 
to  refine  and  enlighten ;  and  how  the  blending  of  these  elements  of  power  and  refinement,  hospi- 
tality and  fugality,  will  give  the  "coming  cultivators  of  the  soil"  that  complete  balance,  which  it 
the  perfection  of  humanity. 

All  of  which  is  respectfully  submitted, 

WM.  MUIR,  Secretary. 

TUUlBUBSK'S  bbfovt. 

Mr.  John  H.  Tice,  of  St.  Louis,  Treasurer  of  the  Society,  tlien  rendered  his  report  as  follows  t 
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To  balance  on  hand 

To  amount  received  of  members 

To  amount  H.  T.  Modd  life  member 

OOHTBA,  CB. 

By  amomiipaid  Wm.  Muir,  Secretary 

By  order  to  H.  T.  Mudd 

By  order  to  Woodson  for  janitor,  fires,  etc. 

By  order  to  Studfe^  A  Co 

By  order  for  mending  chair 

By  balance  on  hand. 

To  balance  brought  down. 
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$277  a 

$100  09 
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9H 

00  09 

$277  tt 
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Dr.  Spalding  moved  that  the  Treasurer's  report  be  referred  to  a  committee  of  two. 
Adopted. 

The  President  appointed  Dr.  Spalding  and  J.  M.  Jordan  said  committee. 
Dr.  Spalding  called  attention  to  tiie  amendment  to  the  constitution  of  the  society  providing  for 
Hie  and  honorary  membership. 

Dr.  Daniel  Read,  President  of  the  Stats  University,  was,  ob  motion,  elected  honoraij  m«B> 


PIAB  OULTVBS* 

JCr.  B.  R.  Mason  was  called  on  to  state  his  txperisBce  in  the  culture  of  the  pear  ia  St  IioiH 
eonnlgr. 
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He  said  that  he  wa«  taken  by  surprise,  bat  being  nnable  to  remain  any  longer  than  af temoon, 
would  give  the  results  of  the  experience  of  eight  years  culture. 

He  planted  his  trees  in  the  winter  of  1860.  The  land  was  elevated,  and  protected  on  the  nortfi 
side  by  sheds  and  the  rows  of  the  orchard.  The  ground  was  deeply  cultivated  and  underdrained 
before  planting,  but  have  found  no  diflference  in  those  trees  planted  over  the  drains  from  those  that 
were  not,  the  disease  was  much  the  same.  The  orchard  was  well  cultivated  and  esteemed  by  many 
a  model  orchard.    The  orchard  contained  500  dwarfs  and  160  standards. 

The  standards  stand  as  follows:  Madeline,  five,  all  gonej  Belle  Lucretive,  ten,  all  gone; 
Dix,  three,  no  blight,  healthy;  Canandaigua,  one,  healthy;  Doyenne  d'Ete,  jfive,  all  gone;  Pound, 
three,  all  gone ;  Osband's  Summer,  three,  all  gone  j  Kirtland,  all  gone ;  Lawrence,  five,  no  blight, 
healthy;  Beurre  Clairgeau,  three,  alitUe  blight  on  two  of  them;  Bartlett,  ten,  all  gone;  RosUe- 
aer,  five,  all  gone  ;  Beurre  Bosc,  five,  blighted  a  litUe,  aU  living ;  Flemish  Beauty,  ten,  blighted 
badly,  nearly  all  gone;  Ananas  d'Ete,  th^ee,  Seckel,  eleven,  and  Bloodgood,  have  each  blighted 
badly ;  Winter  Nelis,  no  blight. 

The  dwarfs  were  as  follows  :  Rousselet  Stuttgart,  five,  all  gone ;  Qlout  Morceau,  five,  all  gone ; 
Vicar  of  Winkfield,  ten,  all  gone  ;  Urbaniste,  twenty,  all  gone;  HoweU,  ten,  blighted  badly,  two 
left;  Doyenne  D'Alen^on,  ten,  all  gone;  Tyson,  ten,  no  blight;  Beurre  Diel,  ten,  blighted  badly, 
half  gone;  Kingsessing,  five,  blighted  slighUy,  all  Uving:  Figue  D'Alengon,  ten,  ditto;  Beurri 
D'Anjou,  ten,  blighted  badly,  half  gone ;  Seckel,  ten,  blighted  slightly ;  Beurre  Langelier,  ten,  all 
Ifone ;  CatUac  and  Napoleon,  each  five,  all  gone ;  Beurre  Superfin,  twenty,  blighted  a  little,  all'liv- 
^  ing ;  Duchesse  D'Angouleme,  thirty,  but  very  Uttle  blight,  but  one  actually  lost ;  Beurre  Qiffard, 
ten,  no  blight ;  Nouveau  Poiteau,  five,  all  gone ;  White  Doyenne,  twenty,  blighted  little,  but  cracks 
badly;  Beurre  D'Easter,  eighteen,  all  gone;  Louise  Bonne  de  Jersey,  twenty,  bUghted  badly;  Belle 
^  LucreUve,  fifteen,  all  gone ;  Bufiam,  ten,  blighted  badly,  only  two  or  three  left ;  Jaminette,  ten,  all 
gone;  Osband's  Summer,  Stevens'  Qenessee  and  Soldat  Laboureur,  five  each,  all  dead  except  one 
of  the  latter. 

Dr.  Spalding  asked  if  Mr.  Mason  had  tried  "root  pruning?" 

Mr.  Mason  said  he  had  not.  It  was  some  of  my  best  land ;  enriched  it  a  little  at  first ;  had 
not  manured  since,  but  cultivated  thoroughly  up  to  1866,  but  not  so  well  since  that  time.  It  is  a 
clay  or  post  oak  soil. 

Ur»  Trabae  asked  if  he  had  tried  cutting  back  for  blight  ? 

J£».  liMon— Had  tried  cutting  where  the  blight  began  on  the  limbs ;  but  in  some  instances  it 
began  oa  the  stem,  and  in  some  cases  the  tree  died  at  once.  Cutting  hat  bean  sncoessful  when  it 
was  onl/  on  th9  9m»U  limbs.  Finds  no  difference  between  standards  and  dwarfs  in  respect  to  this 
disease. 

N.  J.  Colman— This  is  a  sorry  picture  of  pear  culture.  I  have  had  a  longer  experience  in  pear 
•ultnre  than  this,  and  been  much  more  successfuL  This  experience  just  detailed  should  not  be  held 
as  binding  on  members  of  the  Society  in  making  selections.  Mr.  Mason's  experience  and  mine  have 
been  widely  different  in  some  varieties.  If  Mr.  M.  had  bad  a  careful  man  to  detect  the  blight  in  its 
early  stages,  and  cut  back,  it  would  not  have  been  so.  In  many  cases  the  trees  could  have  been 
saved  by  cutting,  before  the  whole  sap  was  vitialed.  This  experience  would  come  like  a  bombshell 
among  cultivators.  Much  of  this  blight  is  due  to  the  culture ;  the  drainage  and  enriching  produces 
too  rknk  a  growth  of  wood.  I  planted,  in  1856,  four  to  five  hundred  trees,  and  have  lost  soms 
twenty  to  thirty  trees ;  these  died  by  not  arresting  the  blight  by  cutting  back  below  the  part  af- 
fected. Some  of  these  very  varieties  just  named  hare  eecaped  with  me ;  Seckel,  for  instance,  of 
.  these  I  have  never  lost  one ;  Bartlett  is  another  which  has  done  well.  I  prepared  the  ground  well 
before  planting ;  gave  good  culture  two  or  three  years,  and  but  little  since.  I  have  seen  the  blight, 
but  when  it  appears  at  once  cut  it  out.  The  experience  of  one  man  should  not  deter  others  from 
planting. 

Mr.  Mason— I  may  have  failed  in  giving  the  right  culture,  but  I  gave  it  good,  careful  culturt ; 

it  was  called  by  all  who  saw  it  a  "Model  Orchard."    Did  not  give  it  high  culture,  especially  dur- 

"'  ing  the  last  year  or  two,  for  I  let  it  ran  into  g^rass.    Sometiknes  the  blight  first  appears  in  tfas  body 

of  the  tree,  near  the  ground.    My  neighbor,  Mr.  Gore,  planted  in  1868 ;  he  gave  far  too  litOe  Cttl- 

*^rt,  and  he  lost  his  before  I  lost  mine.    They  did  not  make  too  much  growth  of  wood. 

Mr.  Mudd— There  may  be  some  blight ;  it  may  not  be  entirely  prevented,  but  we  can  mantft,  I 
think,  so  as  to  have  the  fruit  at  least  to  use  in  the  family. 
Mr.  Mason— Had  got  seme  very  fine  fruit. 

Dr.  Spalding— Dvring  the  entire  existence  of  the  Society  I  have  opposed  dwarf  pears.  The  ob- 
ject  of  planting  upon  the  quinOe  is  to  induce  fruit  by  checking  the  growth.  I  have  filled  to  sw 
dwarfs  give  mors  than  four  or  five  crops  of  fruit  unless  rooted  on  the  pear.    IJitrt  is  a  method  of 
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treating;  Btandsrds,  by  which  yon  can  get  the  fruit  early  upon  the  pear  stock.  I  refer  to  root  prun- 
ing. I  have  obsenred  this  practice  in  five  or  six  orchards  in  Illinois.  We  can  root-prune,  and  thug 
prevent  wood  growth  in  the  fall.  There  is  great  difierence  in  varieties.  Some  are  more  vigorous 
and  more  liable  to  blight  than  others,  and  we  must  adopt  a  course  of  treatment  that  will  prevent 
this  late  growth  in  the  fall.  This  we  can  do  by  root-pruning  in  August.  By  this  vigorous  growth, 
the  wood  fibres  are  disposed  to  form  wood  buds,  but  by  checking  them  by  root-pruning  they  take  a 
slower  growth  and  form  frait  buds.  Sometimes  buds  take  the  fruit-bud  form  in  the  first  growth, 
and  become,  by  late  growth,  wood  buds  in  the  fall.  Good  calture  in  this  case  is  indispensable,  be- 
cause we  must  have  good,  well-developed  growth,  but  we  check  this  growth  in  the  fall.  As  to  Mr. 
Mason's  orchard,  it  has  had  gt>od  culture ;  the  only  thing  lacking  has  been  thorough  root-pruotng 
of  the  trees.  The  Seckel  has  blighted,  and  it  is  almost  universally  a  healthy  tree.  It  is  only  high 
cultivation  that  has  given  the  Seckel  this  disease.  First,  plant  standards ;  next,  cultivate  well, 
then  root  prune. 

Mr.  Mason — Root  pruning  has  been  tried  by  Henry  Shaw ;  he  root  pruned  both  standard  and 
dwarfs,  and  without  any  success.  He  has  also  paved  the  ground  beneath  the  roots  of  the  tree  before 
planting. 

Dr.  Spalding — Mr.  Shaw  has  not  Voot  pruned  anything  like  half.  I  don't  call  it  root  pruning 
at  all. 

Mr.  Mudd — Doubts  the  benefit  of  root  pruning ;  would  not  entirely  condemn  dwarfs  ;  has  some 
that  bear  abundantly.  There  are  some  old  pear  trees  near  Kirkwood  that  are  perfectly  healthy ; 
grow  in  a  yard  with  no  cultivation. 

Dr.  Spalding— Does  not  regard  root  pruning  as  a  perfect  remedy;  but  it  is  perhaps  essential. 
Those  who  have  failed  with  it  did  not  go  deep  enough.  Some  of  the  trees  have  been  taken  up  en- 
tirely, and  replanted  in  the  same  place,  being  thus  maintained  healthy  and  fruitful. 

Mr.  Mudd — I  don't  like  to  leave  the  pear  at  this  point.  The  pear  culture  seems  a  mystery.  If 
it  is  only  by  root  pruning  we  can  have  pears,  but  few  trees  will  be  planted.  I  am  not  satisfied  that 
Dr.  Spalding  is  quite  right,  nor  can  I  subscribe  to  throwing  away  the  dwarfs.  I  have  dwarf  treei 
only  five  feet  high ;  a  Des  Nonnes,  that  has  given  me  large  crops.  Duchesse  has  given  me  good 
fruit.  I  had  a  fine  orchard  in  '66 ;  Mr.  Huemann  called  it  the  best  he  ever  saw,  and  within  ninety 
days  two-thirds  were  gone.  Some  of  the  Bartletts  are  good.  If  I  could  get  fine  crops  of  Des  Nonnes, 
I  would  plant  ten  acres  of  these.  There  is  possibly  in  this  point  of  fall  gprowth  a  great  deal.  Dr. 
Hull,  of  Alton,  Illinois,  has  pointed  out  another  disease  that  is  injuring  the  trees,  Kfungut  on  the 
roots.  I  have  four  or  five  pear  trees  planted  long  ago,  never  plowed,  the  trees  are  as  thick  as  my 
body,  they  are  yet  quite  healthy.    We  have  yet  much  to  learn  on  this  subject. 

Dr.  Spalding — Root  pruning,  to  be  a  success,  must  be  thorough.  Make  a  trench  quite  close  to 
the  tree-  as  if  you  were  going  to  take  it  up,  cut  every  root,  and  throw  back  the  same  soil.  I  visited 
the  beautiful  orchard  of  Mr.  Kendall,  of  Upper  Alton,  Illinois,  it  cqj^tains  4,500  trees,  it  is  the 
most  beautiful  orchard  I  ever  saw.  The  blight  was  just  beginning.  Some  of  the  trees  were  past 
help.  He  was  advised  to  take  out  the  diseased  trees  and  root  prune,  he  did  it  much  as  Mr.  Shaw,  did 
and  said  it  was  a  failure  as  he  ^aw  no  improvement.  When  Dr.  Hull  spoke  to  him  of  it,  he  called 
in  the  man  who  did  it,  and  asked  him  to  show  how  thoroughly  it  was  done.  The  man  said  I  took 
up  the  ground  a  spade  deep  all  round.  When  Mr.  Kendall  became  aware  of  the  facts  of  the  case^.he 
bad  it  done  over  again  thoroughly,  and  most  of  the  trees  are  now  in  good  health.  This  orchard  coat 
over  $10,000.    Dr.  Hull  has  lost  only  about  one  per  cent,  by  blight. 

Dr.  Edwards— These  experiences  are  very  important,  and  I  hope  they  will  have  their  full  effect. 
We  must  have  such  facts  as  those  stated  to  guide  us.  I  find  that  there  are  some  varieties  that 
succeed  well  in  one  place,  but  will  not  do  in  another.  Dr.  Long,  at  Alton,  planted  some  pear  trees. 
Some  were  taken  into  his  lawn,  and  did  well,  others,  of  the  same  varieties,  were  well  cultivated, 
and  they  died.  I  think  in  transplanting  they  cut  off  too  much  of  the  tap  root.  A  tree  now  at 
twenty  years,  is  thought  an  old  tree,  but  formerly  trees  lived  fifty  to  sixty  years  or  more. 
A^oumed. 
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AFTERNOON  SESSION. 

The  election  of  officers  being;  the  special  order, 

The  President  appointed  T.  W.  Gay  and  0.  W.  Mnrtfeldt,  tellers. 

The  seireral  ballots  being  dalj  taken,  resulted  in  the  following  election : 

PBBSIDIHT, 

Bay.  Charles  Peabodj,  St.  Lonis,  Ho. 

TICK  PRXSIDUm, 

First  Congressional  District^J.  M.  Jordan,  St.  Lonis. 

Second  "  "  — T.  W.  Ouy,  Jefferson  county. 

Third  "  "  —J.  B.  Olhausen,  Cape  Girardeau  county. 

Fourth  "  *'  —Felix  P.  Fine,  Greene  county. 

Fifth  "  "  — P.  A.  Nitchy,  Colecounty. 

Sixth  "  "  — G.  M.  Dewey,  Linn  county. 

Serenth  '*  "  — H.  M.  Vories,  Buchanan  county. 

Eighth  "  "  —0}  H.  P.  Lear,  Marion  county. 

Ninth  **  **  —A.  E.  Trabue,  Ralls  county. 

OOBBBSPOHDIMa  8B0BBTA.BT, 

0.  W.  Murtfeldt,  St.  Louis  county.  21 

BBCOBDINa  8BCBBTABT, 

William  Muir,  Fox  Creek  P.  0.,  St.  Lonis  county. 

TBBA.SirBBBy 

J.  H.  Tice,  St.  Iionif. 

President  nominated  as  a  Business  Committee,  Messrs.  Jordan  and  Trabuef. 

After  the  election  of  officers,  for  1869,  the  society  proceeded  to  the  order  of  the  day,  ris : 

BBPOBT  OV  COKMirm  OB  TTHBTABDS. 

Dr.  C.  W.  Spalding,  Chairman,  read  the  following  report : 

flrape  growing  in  Missouri  is  rapidly  increasing,  and  has  already  become  an  important,  if  not 
tbe  most  important,  fruit-growing  interest  in  the  State.  While  our  markets  are  liberally  supplied 
with  grapes  of  excellent  quality,  and  at  prices  much  below  those  of  fornier  years,  the  great  bulk  of 
the  crop  still  goes  into  wine.  Near  the  large  markets  it  will,  no  doubt,  be  found  profitable  to  sell 
the  fruit  of  certain  varieties  for  some  years  to  come,  but  we  must  all  look  to  wine  making 
as  our  principal  object.  That  the  wines  of  Missouri  are  destined  to  take  a  high  rank  in 
the  markets  of  this  country  there  can  be  no  doubt,  and  if  the  producers  will  be  content  with  mod- 
erate, or,  compared  with  former  rates^  with  low,  yet  remuneratiTe  prices,  there  need  be  no  appre- 
lieinsion  %bont  an  oyerstock ;  provided  the  wines  are  of  good  quality,  of  their  respective  kinds. 
The  custom  so  generally  pratioed  of  making  wines  from  a  single  variety  of  grape  is  one  that  will 
probably  g^radually  give  way  to  an  intelligent  mingling  of  varieties,  as  exp^ence  enables  us  to 
determine  what  kinds  can  be  mixed  to  advantage.  The  adding  of  ten,  or  even  as  low  as  five  per 
cent,  of  the  must  of  Norton's  Virginia  to  that  of  Concord  evidently  improves  the  latter  and  renden 
it  much  more  acceptable  to  many  tastes.  Experiments  in  this  direction  are  needed  to  further 
determine  what  flavors  will  mingle  kindly,  and  I  would  call  the  attention  of  vine-growers  to  this 
point,  and  earnestly  invite  them  to  make  trial  of  suck  varieties  as  wiU  in  their  judgment  unite 
hsirmonionsly  in  their  flavors. 

At  the  suggestion  of  the  President  of  this  society,  and  in  conformity  with  the  expressed  wish 
of  a  minority  of  this  committee,  it  was  decided  that  the  different  members  of  the  committee  should 
wuk.%  individual  reports  upon  the  viBoyards  ia  ih«far  retptetlTt  diitrictf  •    Mr.  H.  M.  Vories,  of 
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8t.  Joiepb,  boweyer^  preferred  to  report  to  me  ae  ChairmAD,  Md  the  rabftance  of  bii  report  k 
embodied  in  tbis  paper. 

Tbe  uape  crop  of  1868,  ao  far  as  I  baTe  aacertained,  bat  been  excellent  throvf^hont  tiie  State. 
Tbe  winea  of  tbis  year  promise  to  compare  favorably  witb  those  of  1867 — a  jear  of  anoaaal  ex- 
cellence. While  many  other  uape-uowing  sections  of  the  coantry  have  suffered  in  one  or  both  of 
the  last  two  seasons  from  the  diseases  to  which  the  grape  is  liable,  we  have  been  blessed  with  two 
anccessive  years  in  which  the  crop  has  been  abundant  and  the  quality  excellent.  Even  the  Catawba, 
the  most  liable  of  all  our  prominent  varieties  to  be  effected  by  rot,  baa  with  few  exceptions  been 
quite  exempt  from  its  attacks,  and  fine  crops  of  this  old  and  popular  sort  have  been  harvested. 

My  visits  during  the  season  have  not  been  confined  to  our  own  State, .  but  have  extended  ovtr 
portions  of  other  States,  including  those  of  Central  lllinoia  and  Indiana,  Northern  and  Southern 
Ohio  and  Western  Pennsylvania.  In  all  these,  great  interest  is  manifested  in  grape  culture  and  th« 
planting  of  new  vineyards  is  progressing  favorably. 

In  our  own  State,  especially  in  the  central  and  southern  portions,  the  ''Concord"  and  *'Kof- 
ton's  Virginia,"  continue  to  be  tbe  leading  sorts  planted— the  latter  for  wine,  and  the  former  for 
both  market  and  wine.  In  the  northern  portion  the  "  Catawba"  is  still  planted  to  some  extent. 
The  "Concord,"  however,  predominates  here  as  in  other  parts  of  the  State.  Nothing  baa  yet 
taken  the  place  of  the  "  Hartford  Prolific "  as  an  early  market  grape,  and  though  poor  ia 
quality,  a  /eur  are  still  planted  for  that  purpose.  The  "Ives "  is  still  on  trial,  yet  up  to  this  time 
I  have  not  learned  that  wine  has  been  made  from  it  in  Missouri.  I  do  not  propose  to  speak  in 
detail  of  the  newer  varieties,  and  therefore  mention  only  a  few  of  the  most  prominent.  I  cannot, 
however,  drop  this  branch  of  my  sul^ect  without  calling  attention  to  the  hybrids  of  Mr.  Cbarlet 
Arnold^  of  Paris,  Canada. 

Last  spring  I  received  from  Mr.  A.  five  of  his  new  hybrids,  and  in  the  fall  samples  of  fruit  from 
•ach,  grown  in  Canada.  With  the  quality  of  the  fruit  I  was  much  pleased,  it  being  sprightly, 
Tinous  and  devoid  of  hard  pulp.  Two  of  these  samples  appear  promising  for  wine.  I  shall  report 
further  upon  all  five  after  fruiting  them  myself.  They  are  all  hybrids  of  foreign  kinds  upon  tbe 
Clinton,  and  all,  I  believe,  ripen  early.    The  plants  have  done  well  this  season. 

While  looking  over  the  vineyards  near  the  line  uf  the  Iron  Mountain  Railroad,  rot  was  dia- 
eovered  among  the  fruit  of  the  Concord.  This  new  feature  of  this  popular  variety  somewhat 
startled  the  examining  party,  and  caused  considerable  speculation  as  to  the  cause.  As  it  then 
appeared  to  be  limited  in  the  red  soils,  known  as  the  iron  soils  of  this  region,  it  was  attributed  to 
the  mineral  characteristics  of  the  soiL  This  may  prove  to  be  the  true  cause,  but  I  have  since  been 
led  into  ioubt  on  the  subject,  from  having  observed  an  equal,  if  not  greater  per  cent,  of  rot  in  the 
same  variety  on  soils  widely  different  from  those  of  the  iron  region.  I  think  I  am  safe  in  stating 
that  in  every  instance  coming  under  my  observation  where  the  Concord  baa  rotted  in  our  State  the 
Tineyards  have  been  planted  on  new  land,  lately  redeemed  from  the  forest.  The  question  strongly 
suggests  itself  to  my  mind,  whether  the  rot  may  not  be  wholly  due  to  the  presence  in  the  soil  of  the 
large  amount  of  decaying  wood  which  exists  unavoidably  in  all  newly  cleared  lands.  If  this  su^ 
gestion  should  upon  further  observation  prove  to  be  well  founded  it  will  be  of  great  value  in 
tbe  selection  of  vineyard  sites.  There  is,  however,  another  fact  which  would  seem  to  favor  the 
hypothesis,  that  the  rot  was  caused  by  some  peculiarity  of  the  soil.  In  Southern  Ohio,  where  the 
soils  are  essentially  different  from  most  of  the  grape  soils  of  our  State,  the  Concord  has  always 
rotted  to  considerable  extent.  Isam  not  aware  that  these  soils  of  Southern  Ohio  abound  in  oxidea 
of  iron,  yet  it  would  be  fair  to  presume  that  tbey  are  not  well  suited  to  the  growth  of  the  Concord. 
The  Norton's  Virginia  and  the  Ives  have  both  been  successful  in  these  soils,  and  this  fact  may  coi^ 
Tey  a  useful  hint  to  those  who  are  planting  vineyards  on  the  red  soUs  of  our  own  State. 

Mr.  H.  M.  Vories,  of  St.  Joseph,  a  member  of  the  committee,  reports  to  me  about  120  acrea 
in  vineyard  in  his  vicinity,  of  which  some  25  acres  are  in  the  State  of  Kansas.  He  concluiles  hia 
report aa  follows: 

"  I  know  of  no  instance  in  which  the  Concord  has  failed  to  yield  a  good  <7op  of  grapes  in  this 
county,  and  ripen  the  fruit  well.  In  fact,  I  may  say,  that  tbis  ia  the  home  of  the  Concord.  The 
Hartford  Prolific,  so  far  as  tried,  has  also  proved  hardy,  healthy  and  productive.  The  Norton's 
Virginia  has  succeeded  well  on  my  grounds.  I  have  had  about  one  hundred  vines  in  bearing  for 
three  years ;  each  year  I  have  received  a  good  yield.  This  year,  remarkably  so,  and  the  berriea 
perfect,  with  large,  fine  clusters.  The  Catawba  succeeds  well  upon  favorable  localities.  High, 
light,  warm  land,  inclined  to  sandy,  is  best.  Other  varieties  not  suflldently  tested,  but  several 
promise  well.  In  fact,  we  now  look  upon  grape  growing  in  this  part  of  the  State  as  a  success. 
There  no  longer  seems  to  be  any  doubt  in  reference  to  the  profitable  culture  of  the  grape  in  this 
part  of  the  State.  There  is  now  a  growing  interest  felt  upon  the  subjects,  and  vineyards  are  start- 
ing up  all  through  the  country.    In  Holt  county,  in  Andrew,  Buchanan,  Platta  and^^^^^ea^ 
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people  are  becoming  fMcinated  with  grnpe  growing,  and,  in  fact,  with  fmit  calture  generally,  aad 
vre  expect  to  see  wine  one  of  our  most  profitable  productions  in  the  next  few  years. 

<'I  will  just  add  that  the  vines  in  the  first  vineyards  here,  were  planted  four  feet  apart,  eadi 
way;  bat  we  are  now  planting  them  six  feet  apart,  and  some  six  by  seven  feet,  and  others  talk  noir 
of  eight  feet.  Our  vines  are  not  generally  trimmed  or  pruned  so  closely  as  formerly ;  we  hare 
generally  become  satisfied  that  they  do  better  to  lot  them  have  more  wood." 

Mr.  Yories  also  writes  me  that  about  fifty  vines  of  the  Ives  this  year  fruited  lightly  in  Kansas, 
opposite  St.  Joseph.  The  foliage  of  these  plants  turned  brown  in  August.  They  stand  in  ricb 
land,  and  have  made  a  very  vigorous  growth.  The  proprietor  thinks  they  will  do  well  on  lighter 
soil. 

My  visits  to  the  vineyurds  in  the  8tate»  lying  east  of  us  were  made  in  connection  with  a  part 
of  the  ad  infrim  committee  of  the  State  Horticultural  Society  of  Illinois. 

The  thanks  of  the  party  and  of  the  Horticulturists  of  the  country  are  due  to  most  of  th* 
railroad  lines  over  which  we  traveled.  The  liberality  and  promptness  of  W.  D.  Griswold,  Presi- 
dent of  the  Ohio  and  Mississippi  Railroad  Company,  in  sending  us  passes  by  telegraph,  are  to  b« 
especially  commended.^ 

Mr.  Messier,  Assistant  President  of  the  Pittsburgh  and  Fort  Wayne  Railroad ;  President 
Hovey,  of  the  Cleveland,  Columbus  and  Cincinnati  Railroad;  General  T.  A.  Morris,  of  the  In- 
dianapolis and  Terre  Haute,  and  Captain  J.  E.  Simpson,  of  the  Terre  Haute  and  St.  Louis  Rail- 
road, have  all  laid  us  under  lasting  obligations  by  the  readiness  and  polite  cheerfulness  with  which 
they  gave  us  free  passes  over  their  respective  roads.  On  a  former  excursion  in  this  State,  when 
the  party  consisted  of  ten,  we  were  similarly  indebted  to  the  liberality  of  the  Iron  Mountain  Rail- 
road Company  for  like  favors. 

At  the  Longworth's  Wine  House,  of  Cincinnati,  through  the  politeness  of  the  proprietor,  Capt. 
Anderson,  we  had  an  opportunity  of  comparing  the  relative  merits  of  several  of  the  newer  kinds  of 
wines.  The  record  of  this  House  showed  the  must  of  Concord  and  Ires  were  of  equal  weight,  80©  ; 
and  also  that  the  per  cent,  of  alcohol  contained  in  the  wine  of  each  of  these  varieties  was  almost 
exactly  the  same,  being  respectively  11.4  and  11.6.  The  wine  from  the  Rents,  which  has  heretofore 
taken  a  rather  low  rank  as  a  still  wine,  has  proved  valuable  for  sparkling.  Capt.  Anderson  regards 
it  as  superior  to  all  other  American  wines  for  this  purpose,  and  perhaps  equal  to  the  finer  Cham- 
paignes  of  Europe. 

At  the  time  of  our  visit,  the  Cincinnati  Horticultural  Society  were  holding  an  exhibition,  con- 
Jointly  with  the  Grape  Growers'  Association.  At  this  exhibition,  which,  by  the>ay,  was  a  magni- 
ficent afiair,  were  shown  several  new  varieties  of  grapes.  Among  them  were  two  or  three  Hybrids, 
crosses  of  foreign  varieties  on  the  Delaware,  presented  by  Mr.  George  Campbell,  of  Delaware,  Ohio. 
One  of  these  was  regarded  as  promising.  Also,  Eumelan,  now  being  disseminated  by  Dr.  Grant,  of 
New  York.  This  is  a  small,  dark  grape,  bunch  small,  shouldered,  somewhat  open,  skin  thick,  pulp 
■oft,  melting,  without  hard  centre,  seeds  rather  large  for  the  site  of  the  berry;  quality .  good,  re- 
garded as  promising  for  wine,  but  too  small  in  siie  for  a  popular  market  fruit. 

A  single  bunch  of  the  Salem  was  also  shown,  and  fully  maintained  its  character  as  one  of  the 
best  of  the  Rogers'  Hybrids. 

The  grape  tables  were  chiefly  adorned  with  a  splendid  display  of  the  fruit  of  the  Ives,  which  is 
decidedly  the  most  popular  wine  grape  of  Southern  Ohio.  It  is  claimed  for  this  grape  that  it  is  the 
equal  of  the  Concord  in  both  hardiness  and  productiveness.  This  is  no  doubt  true  in  the  valley  of 
the  Ohio,  but  it  y»t  remains  to  be  proved  in  the  wine-growing  districts  of  the  country.  This  variety 
is  tardy  in  coming  into  bearing,  not  giving  fruit  till  the  fourth  season  after  planting.  Established 
vineyards  of  this  grape,  near  Cincinnati,  were  visited,  where  the  crops  were  found  to  be  all  that 
could  be  desired,  and  the  plants  healthy. 

Passing  on  to  Pittsburg,  we  called  at  the  well-known  fmit  farm  of  Mr.  Knox.  Mr.  K.  has  be- 
tween thirty  and  forty  acres  in  vineyard,  a  large  part  of  which  is  in  bearing.  With  him  the  Ivei 
ripens  with  Hartford  Prolific,  and  is  all  marketed  before  the  Concord,  the  foliage,  however,  not 
quite  as  good  as  the  latter.  Having  a  thick  skin,  the  fruit  will,  however,  hang  upon  the  vines 
longer  than  Concord,  and  in  Ohio  is  not  picked  for  wine-making  till  quite  late  in  the  season. 

Martha,  here  as  elsewhere,  proves  to  be  a  hardy,  vigorous  grower,  and  Mr.  K.  claims  that  it  if 
as  productive  as  Concord.  Judging  from  the  size  of  both  bunch  and  berry,  I  should  doubt  if  it 
would  yield  as  many  pounds  per  acre.  It  is  a  week  or  more  earlier  than  Concord,  and  markets 
well,  and  may  be  safely  set  down  as  the  most  promising,  for  both  table  and  wine,  of  all  the  whita 
or  green  grapes  that  have  yet  been  disseminated. 

Taylor  and  Cuyahoga— Worthless  in  this  locality. 

Delaware— Immense  crop,  but  half  the  foliage  gone.    Appears  to  do  best  when  trained  rei/ 

dose  to  the  ground,  say  withilk  ten  or  twelve  inches.  ,     ^  ^  ^  ■  ^ 
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CreTttllng— Doiog  remarkablj  well,  the  banchea  being  more  compact  than  is  niual  with  that 
Tarietj. 

Anna — Sncceeding  well ;  crop  fair ;  foliage  good. 

Foliage  of  the  Clinton  almoat  wholly  destroyed  by  the  gaU  louse. 

In  the  latitude  of  Pittsburg  the  season  proves  too  short,  and  the  wmters  too  severe,  for  the  Her- 
bemont.  Toung  vines  not  covered  were  killed  back  last  year.  Old  vines,  covered  in  winter,  have  a 
large  crop,  but  fruit  does  not  mature.  , 

Biana  also  requires  a  somewhat  longer  season,  but  is  good  when  the  frosts  hold  o£f  late  enough 
for  it  to  ripen. 

El^inburg  and  Alvey  are  of  fine  quality,  but  suited  only  to  amateur  culture. 

Black  Hawk — This  new  variety,  a  twin  seedling  of  the  Martha,  is  similar  to  Hartford  Prolific, 
somewhat  better  in  quality,  more  tender  in  the  pulp ;  berry  rather  small ;  bunch  medium,  with  a 
foliage  of  the  Concord  class.    The  vines  were  yet  young,  and  the  fruit  may  improve  with  age. 

The  Catawba  shows  a  healthy  foliage,  and  no  rot.  Owing  to  the  shortness  of  the  season,  the 
fruit  does  not  ripen  oftener  than  once  in  three  or  four  years. 

Norton's  Virginia  is  not  suited  to  this  section,  and  does  not  here  develop  its  splendid  wint 
qualities. 

Maxatawney  succeeds  well  with  Mr.  Knox,  and  lona  tolerably  well ;  foliage  defective. 

Twenty-two  of  Rogers'  Hybrids,  obtained  from  the  originator,  all  in  fruit  presented  a  good  op- 
portunity for  determining  their  relative  Merits.  It  is  unnecessary  to  describe  them  here,  and  I  only 
mention  them  with  very  brief  remarks.  No.  4,  best  of  the  set,  taking  both  fruit  and  foliage  into 
the  account  Salem  ranks  next ;  after  them,  Nos.  9,  41,  3,  5, 19, 15,  13,  14,  30,  33,  36,  44,  7,  48, 
S3,  39.  Nos.  2,  28  and  84  were  yet  too  unripe  to  judge  of  their  quality.  The  foliage  of  these  Hy- 
brids is  not  such  as  would  be  chosen  for  the  summer  temperature  of  Central  and  Southern  Missouri,, 
though  some  of  them  will  probably  succeed  on  northern  slopes.  They  seem,  however,  to  be  better 
adapted  to  cooler  climates. 

The  older  parts  of  the  vineyard  were  planted  8x8  feet,  the  latter  plantings  8x6  feet,  with  trel- 
lises eight  feet  high.  Omitting  one  foot  for  space  below  the  lower  wire,  each  plant  is  allowed  56 
and  42  square  feet  of  trellis,  respectively.  The  trellises  are  at  least  two  feet  too  high  for  conve- 
nience. 

The  renewal  plan  on  horisontal  arms  is  the  general  method  of  training,  and  has  been  well  car- 
ried out  and  preserved. 

Of  the  wines  produced  from  this  vineyard,  that  made  from  a  mixture  of  Delaware  and  Anna 
was  best,  and  that  from  Delaware  next.    None  of  them  were  of  a  superior  quality. 

In  the  vicinity  of  Cleveland  the  foliage  of  lona  and  Rogers'  hybrids  was  better  than  at  Pitts- 
burg. The  former,  as  elsewhere,  being  nearly  defoliated  before  the  maturity  of  its  heavy  crop  ol 
beautiful  fruit.  It  is,  however,  proper  to  state,  that  it  was  claimed  that  the  foliage  of  the  latter 
varieties  was  not  as  good  this  year  at  Pittsburg  as  formerly. 

Some  of  the  Lake  shore  growers  g^ive  a  preference  to  No.  3,  among  the  hybrids  of  Mr.  Rogers, 
yet  all  agree  that  No.  4  is  enormously  productive,  of  large  and  excellent  fruit.  It  is  due  to  the- 
Salem  to  state  in  this  connection,  that  its  foliage  was  in  better  condition  on  the  Lake  shore  than 
that  of  any  of  the  other  of  the  Rogers'  Nos. 

There  can  be  no  question  that  the  Rogers'  grapes  are  true  hybrids.  In  foliage  they  may  be* 
classed  with  Catawba  and  lona,  while  the  best  of  them  are  superior  in  foliag:e  to  the  latter  grape. 

Near  Cleveland  we  first  met  the  Mottled  gprape.  This  belongs  to  the  Catawba  family,  of  which 
it  is  probably  a  seedling.  In  foliage  we  could  discover  no  preference  over  that  of  its  probable- 
parent.  The  fruit  is  beautiful  in  appearance,  of  purplish  red  color,  mottled  with  light  red.  Bunch 
medium  to  large,  shouldered  ;  berry  above  medium,  round ;  skin  thick,  very  astringent  j  pulp 
Juicy,  with  a  large  hard  center ;  quality  only  good. 

On  the  Lake  shore  the  g^ape  crop  was  free  from  rot  but  on  the  Islands,  which  we  did  not  visit; 
we  were  informed  that  the  Catawba  had  rotted  badly,  some  vineyards  losing  half  the  crop  from  this 
cause.  The  vineyards  on  the  main  shore  are  generally  younger  than  those  on  the  Islands,  but 
whether  the  age  of  vines,  excepting  when  very  young,  has  any  connexion  with  the  appearance  of 
this  formidable  disease,  is  a  point  on  which  we  do  not  feel  prepared  to  express  an  opinion. 

Dr.  Kirtland  thinks  that  the  main  shore  will  be  exempt  from  rot,  by  reason  of  the  underlyibg  ' 
soapstone  which  is  found  in  some  localities  within  two  feet  of  the  surface.    The  Islands  are  under- 
laid with  Kmestone. 

Frost  occurred  in  this  vicinity  about  the  22d  of  September,  and  at  the  time  of  onr  visit,  the  end  ' 
of  the  month,  its  effect  on  the  foliage  were  plainly  discernible. 

Ai  an  item  of  interest  to  the  producers  of  grapes  for  market,  w  obtained  tiie  quotation  at  * 
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OleTOland,  where  entire  crops  were  taken  on  contract.  Theee  pricei  are  for  the  fniit  delircred  ia 
the  city  of  Cleveland,  in  baskets  ready  for  packing;. 

Concords,  7  cents  per  ponnd. 

Delaware,  12^  cents  per  pound. 

Catawba,  6  to  8  cents  per  ponnd. 

Isabella,  4  cents  per  ponnd. 

Pursuing:  our  Journey  homeward,  we  reached  Indianapolis  just  in  time  to  be  present  at  tiie  In- 
diana State  Fair. 

Here  we  found  a  handsome  collection  of  gprapei  on  exhibition.  We  enumerate  Concord,  Itm, 
Isabella,  Israella,  lona,  Delaware,  Lyman,  Blood's  Black,  Hartford  Prolific,  Pauline  and  Walter. 
The  latter  was  grown  at  Poughkeepsie,  N.  Y.,  and  being  a  new  variety,  a  description  of  the  fruit  ia 
here  given.  Bunch  medium,  shouldered,  moderately  compact ;  berry  medium,  slightly  oval ;  color 
red  tinged  with  blue ;  skin  thick ;  flesh  rather  firm.  Without  hard  center,  juicy,  sweet,  somewhat 
aromatic ;  very  good.  We  knew  nothing  of  its  foliage,  excepting  what  may  be  inferred  from  iti 
parentage,  but  shall  look  with  interest  to  the  testing  of  this  variety  in  our  more  southern  dimatei. 

All  the  others  named  above  appear  to  be  giving  satisfactory  results  in  Central  Indiana. 

I  cannot  close  this  report  without  calling  attention  to  the  importance  of  foliage  in  all  new 
varieties  brought  before  the  public.  Disseminators  of  new  varieties  place  too  much  stress  upon  th9 
^ality  of  the  fruit,  and  do  not  suflScienUy  regard  the  character  of  the  foliage. 

0\ir  best  localities  for  wine  will  be  found  in  the  more  southern  portions  of  the  true  wine  dii- 
tricts,  and  any  grape  with  a  foliage  that  will  not  withstand  the  summer  temperature  of  that  region 
and  retain  it  till  the  end  of  the  season,  is,  in  my  opinion,  unworthy  of  general  cultivation,  and  its 
introduction  should  be  earnestly  discouraged.  Until  a  grape  has  proved  itself  capable  of  ripening 
ive  successive  crops  of  fruit,  under  good  vineyard  treatment,  without  loss  of  foliage  or  disease  of 
the  leaf  or  berry,  it  must  be  regarded  as  not  having  established  a  claim  to  general  introduction. 

At  the  conclusion  of  Dr.  Spalding's  report  on  vineyards,  the  following  discussion  took  plaos 
upon  the  general  subject : 

Mr.  N.  J.  Colman — I  wish  to  know  if  there  is  any  way  to  prevent  Concord  grapes  from  bursting 
Hiair  skins.    In  my  vineyard  we  had  a  long  drouth,  then  heavy  rains  and  the  gprapes  burst  badly. 

Dr.  Edwards — ^Iwas  in  hopes  we  would  have  many  more  of  our  Boone  county  friends  present  to 
hear  facts  presented  in  regard  to  the  culture  of  the  gprape.  Success  in  the  culture  of  the  g^ape  win 
itimnlate  its  increase.  Let  me  state  some  facts.  In  my  neighborhood,  in  a  vineyard  of  two  acrea, 
Mr.  Hoffman  sold  grapes  to  the  amount  of  $1,400,  and,  from  the  same  two  acres,  800  g^ons  oi 
wine  had  been  produced.  This  was  the  third  year  of  their  bearing.  The  varieties  were  niostly  Con- 
cord, with  Delaware  and  Hartford  Prolific.  Another  of  three  acres,  produced  $1,500  worth  of 
grapes  and  1,600  gallons  of  wine.  Mr.  Leffingwell  had  made  4,000  g^allons  of  wine,  worth  $6,000, 
from  two  acres. 

This  is  from  lands  not  anything  like  as  good  as  these  lands  in  Boone  county,  and  yet  mor« 
money  is  made  in  a  year  from  two  to  three  acres  than  is  made  by  any  farmer  in  Boone  county. 

By  using  the  plow  and  cultivator  a  hand  can  manage  from  three  to  five  acres  a  year.  If  we  sell 
grapes  at  four  cents  a  pound  we  can  make  more  still  than  any  farmer. 

Dr.  Spalding^When  any  man  makes  the  statement  that  he  has  produced  1,500  to  2,000  g^ona 
of  wine  from  an  acre,  he  has  gone  to  the  pump.  They  may  make  600  to  800  gallons  Concord;  400 
to  500  Ives' ;  more  than  this  of  Norton,  and  a  better  wine. 

The  Ives  makes  a  very  pleasant  wine.  I  have  had  many  ladies  try  it,  and  they  were  delighted 
with  the  flavor ;  yon  may  take  the  other  native  wines,  and  they  have  to  learn  to  like  them,  thej  get 
accustomed  to  them.    I  have  planted  the  Ives  largely  for  this  very  feature. 

In  answer  to  a  question — would  plant  Ives  on  a  southern  slope? 

Mr.  Dewey— I  raised  my  first  crop  of  grapes  on  one  acre ;  sold  $200  worth  of  fruit,  and  made 
400  gallons  of  wine ;  lost  by  the  birds  about  a  fourth  of  the  crop.  Have  a  southeast  slope ;  foil,  a 
taady  loam. 

N.  J.  Colman— I  would  like  to  have  some  expression  of  opinion  as  to  the  price  at  which  it  ia 
most  profitable,  to  sell  in  market,  or  to  make  into  wine.  Whether  it  is  best  to  sell  grapes  at  8  or 
10  cents  a  pound,  or  make  wine  and  sell  at  a  dollar  a  gallon  ?  There  is  a  growing  demand  for 
grapes  at  ten  cents  a  pound.  Is  it  better  to  sell  at  that  or  sell  wine  at  from  a  dollar  to  one  aa4 
•  half? 

What  would  be  the  cost  of  making  wine  ? 

Dr.  Edwards — I  have  tried  to  ascertain  this  from  the  growers ;  tried  it  in  several  ways.  Moat 
•£  them  said  if  you  get  9  to  10  cents  a  pound  for  the  fruit,  sell  and  pay  the  conunission. 

Dr.  Spalding— This,  of  course,  applies  to  Concord.  Norton  is  worth  more.  As  to  the  nnmhar 
•f  pounds  of  grapes  it  takes  to  make  a  gallon  of  wine,  iome  have  said  it  takes  foor  ponndi  and  a 
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half  to  the  gallon,  bot  I  cannot  g:et  more  than  half  a  gallon  from  that.  The  Concord  will  yield  400 
to  600  gallons  per  acre ;  very  much  depends  on  the  treatment.  It  takes  from  10  to  13  ponnds  to 
make  a  gallon  of  wine.  The  Norton  has  been  estimated  at  14  pounds  to  the  gallon,  but  I  think 
this  is  too  low,  it  will  often  take  more  say  16  to  16  pounds.  The  Ives  comes  between  the  two,  taking 
perhaps  12  pounds,  or  less  than  Norton  and  more  than  Concord.  Think  that  if  the  Ives  and  Concord 
give  a  good  crop,  it  will  be  about  a  gallon  a  vine.  We  have  all  a  certain  influence  we  can  exert. 
Ifo  ihould  recommend  the  use  of  good  wine  in  preference  to  bad  whisky.  It  would  be  well  I  think, 
if  a  place  could  be  established  where  wine  can  be  obtained  at  five  cents  a  glass.  Good,  pure  wine 
has  a  good  effect  on  the  system,  which  is  not  the  case  with  strong  drink,  and  can  be  used  as  an 
Article  of  diet. 

Dr.  Edwards — A  few  words  more  upon  the  planting  of  the  grape  may  save  some  trouble.  When 
I  began  to  plant  5  to  10  years  ago,  I  planted  4  feet  by  5 ;  now,  for  the  Concord,  I  plant  8  by  12  to 
16  feet.  It  makes  a  marked  difference  in  the  labor,  and  in  five  years  yon  will  have  more  fruit,  and 
the  vines  will  last  longer. 

The  Concord,  with  room,  will  give  100  pounds  of  grapes  to  the  vine. 

The  President  announced  the  following  committee  on  fruit  upon  the  table : 

C.  W.  Spalding,  H.  T.  Mudd,  T.  W.  Guy  and  Wm.  Stark. 

RBP0RT8  VBOM   YTCE-FBESinEirTS . 

J.  M.  Jordan,  Vice-President  from  the  First  Congressional  District,  said  he  had  no  written  re- 
port, that  he  had  but  little  experience  outside  of  his  own  place  to  give.  He  would  call  attention  to 
what  he  thought  an  improvement  in  training  grapes,  it  was  his  slanting  trellis. 

He  thiLks  that  by  using  this  trellis  there  are  several  benefits.  One  is,  that  in  seasons  like  tha 
laat,  when  there  is  much  rain,  the  grapes  hang  quite  free,  the  rain  runs  off  and  the  perfect  circula*- 
tion  of  the  air  amon;  the  bunches  prevents  them  from  bursting. 

The  Vice  President  of  2d  district  being  absent,  no  report  was  received  from  that  district. 

Mr.  Alva  Culver,  Vice  President  from  the  3d  district,  reported  as  follows : 

Stb.  Gemeyievv,  Mo.,  November  20, 1868. 
AA*.  President  and  Membert  of  the  Mitsouri  State  Horticultural  Society : 

Thanking  you  for  the  honor  you  have  conferred,  I  will  account  for  my  absence  from  your  an- 
nual meeting,  and  also  for  the  meagreness  of  my  report,  by  stating  that  I  am  confined  to  my  houst 
with  pneumonia. 

Increasing  interest  in  the  cultivation  of  fruit  is  very  manifest  in  this  Congressional  District. 
The  apple  and  the  peach  of  the  cultivated  kinds  were  the  past  season  a  failure,  with  few  exception! 
on  quite  elevated  sites,  while  the  summer  apple,  closely  planted  by  the  early  settlers,  bore  well  in 
the  bottom  lands. 

The  Concord  grape  is  many  hundred  per  cent,  in  advance  of  all  others,  and  has  fully  met  tha 
•spectations  of  its  numerous  admirers. 

The  almost  discarded  Catawba  has  done  much  better  the  past  season  than  at  any  previous  tim« 
for  the  last  seven,  years.  A  neighbor  of  mine  has  made  from  this  variety  600  g^allons  of  wine  from  a 
lingle  acre.  He  practices  annual  pruning  of  the  surface  roots,  and  says  the  vines  hold  their  foliagt 
till  the  fruit  thoroughly  ripens. 

Mr.  F.  F.  Fine,  Vice  President  from  the  4th  district,  who  is  also  President  of  the  Green* 
county  Horticultural  Society,  sent  the  following : 
T^  the  Stale  Horticultural  Society : 

The  Greene  county  Horticultural  Society,  recently  organized  at  Springfield,  Missouri,  by  reso- 
lution require  their  secretary  to  report  to  your  body  our  existence  as  a  county  society,  and  willing- 
ness to  co-operate  with  the  State  society  in  future.  I  am  also  required  to  report  such  information 
M  I  may  possess,  and  as  may  be  placed  at  my  disposal  by  members  of  the  society.  The  duty  could 
not  have  fallen  upon  one  more  willing,  but  I  regret  it  was  not  assigned  to  one  more  able  to  stat* 
to  you  facts  of  importance  to  ourselves  and  others  respecting  the  horticultural  prospects  and  pre- 
lent  condition  of  the  county.  I  regret  also  the  shortness  of  time  afforded  me  previous  to  your 
meeting  at  Columbia,  where  we  sincerely  hope  for  you  a  most  social,  pleasant  and  profitable  ttt- 
don. 

Were  I  to  speak  of  Southwest  Missouri  as  a  whole,  I  must  call  it  one  vast,  well  adapted  horti- 
ooltural  field,  now  ready  for  the  pursuits  of  the  sanguine  horticulturist;  but  I  have  to  say  most  of 
ttrnne  county,  whose 

Situation  is  upon  what  is  termed  the  Osark  mountaina,  an  elevation  above  miasmatic  in- 
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flnence,  remote  from  stagnant  water  or  low  wet  lands,  poEsessing;  a  free,  pare,  drj  atmosphere,  to 
healthful  to  hoth  animal  and  vegetable  life,  and  favorable,  we  think,  to  the  formation,  growth  and 
perfect  maturity  of  all  the  fmits  adapted  to  the  west. 

Soil.— Two-thirds,  perhaps,  of  the  lands  of  this  connty  are  timbered.  The  heaviest  timber 
and  deepest  soil  are  found  upon  the  streams.  This  soil,  though  bottom  land,  is  dry  and  very  pro- 
ductive, i^ome  of  the  largest  fruit  trees,  and  the  oldest,  are  growing  in  this  bottom  land,  J9i 
healthy  and  fruitful. 

The  timbered  uplands  possess  a  soil  of  lighter  color,  yellowish,  excepting  the  surface,  which  if 
darkened  by  vegetable  formation,  leaf  mould,  etc.  This  is  fertile  with  a  subsoil  of  reasonabla 
depth,  which  is  underlaid  with  a  bed  of  gpravel  about  two  feet  of  average  depth  resting  upon  tha 
clay.  This  strata  or  bed  of  gpravel  between  the  soil  and  clay  bed  we  call  nature's  own  means  for 
thorough  draining.  About  half  of  this  timbered  upland  is  stony,  hard  to  work,  sold  at  low  pricei, 
but  perhaps  good  fruit  land. 

The  prairie  land  is  of  a  yellow,  dry,  productive  soil,  underdrained  also  by  the  gravel  bed  at  a 
depth  of  generally  about  two  feet. 

Nature  has  not  only  given  a  good  soil  well  drained,  indicating  a  good  fruit  country,  but  f ur- 
^  nishes  ample  proof  of  the  country's  adaptation  to  horticultural  pursuits  in  the  spontaneoua  de- 
monstrations of  growth  and  fruitfulness  of  the  wild  apple  or  crab,  seen  in  g^eat  numbers  in  our 
county.  She  also,  annually,  hangs  up  for  exhibition  millions  of  native  clusters  of  beautiful  grapef 
upon  the  branches  of  our  forest  trees.  As  an  intimation  of  the  future  success  of  cultivated  small 
fruits  here,  she  makes  the  deep,  rich  bottom  lands  her  sample  grounds  for  berries.  The  tall,  strong 
canes  of  the  blackberry  and  raspberry  are  made  to  bend  to  the  earth  with  a  most  convincing  crop  of 
delicious  fruit.  The  prairies  are  almost  fragrant  with  the  smell  of  millions  of  wild  strawberries 
crushed  by  the  hoofs  of  grazing  herds.  Nature's  suggestion  of  this  kind  induced  the  planting  of 
orchards  by  early  settlers  as  early  as  1830.  Many  of  those  old  apple  trees  are  here  yet,  alive  and 
fruitful.  Some  are  said  to  bear  yet  forty  bushels  each.  The  success  of  experiment  has  caused 
others  to  follow  example,  until  almost  every  old  farm  here  has  an  orchard  of  at  least  apples. 

The  past  season  gave  us  a  much  lighter  crop  of  apples  than  usual  —not  over  one-fourth  a  crop, 
now  retailing  at  $1.25  per  bushel. 

There  is  a  manifest  growth  of  interest  in  the  subject  of  horticulture,  as  evinced  in  the  demand 
for  trees.  This  county  has  six  nurseries  near  Spring^eld,  with  about  500,000  apple  trees.  Besides 
draining  the  nurseries,  thousands  of  dollars  are  paid  to  tree  peddlers. 

Most  of  the  eastern  varieties  of  the  apple  that  are  adapted  to  the  west  are  grown  here,  and  with  , 
better  success  than  the  same  varieties  east.    This  is  well  attested  by  eastern  visitors  who  hav« 
eaten  of  our  apples  with  surprise  at  their  superior  siie  and  flavor. 

"NVe  have  a  few  local  varieties  of  merit.  I  will  name  the  "Ingram"  seedling,  from  Rawle's 
Janet,  by  Martin  Ingram  of  this  county — superior  to  its  parent  in  appearance  and  hardiness — ^keeps 
much  longer — season,  June  and  July.    I  sent  you  samples  la«t  week. 

Another  is  called  Koberson's  Pippin,  and  adopted  by  our  society  by  that  name.  It  originated 
with  Mr.  Roberson  of  this  county,  father  of  Dr.  E.  T.  Roberson  of  this  place.  It  is  also  a  win- 
ter apple,  above  medium,  greenish  yellow,  melting,  good — rather  shy  bearer. 

The  Pjsach  seems  more  at  home  here  than  in  any  other  portion  of  the  State  we  have  seen, 
though  most  trees  in  bearing  are  seedlings,  some  of  which  are  valuable.  The  budded  varieties  are 
being  grown  and  planted  with  promise  of  success,  but  not  yet  fruited  sufficiently  to  enable  me  lo 
say  more. 

Pbar8.~As  far  as  tried,  promise  well.  The  old  seedling  trees  first  planted  here  are  here  yet, 
full  of  vigor  and  so  large  as  to  look  like  so  many  forest  trees.  The  improved  varieties,  both  dwarf 
and  standard,  are  being  tested  with  success.  Mr.  A.  J.  McCracken,  five  miles  from  town,  has 
planted  largely  of  the  leading  pears,  and  is  receiving  some  fruit  from  Bartlett,  Osband's  Summer^ 
and  others,  which  are  doing  well.  Messrs.  Vaughn  &  Eirchgraber,  who  are  planting  a  fruit  farm 
near  town,  are  also  growing  pear  trees  up  to  fruiting  size  with  success. 

CHBRRiE8.~The  Morello  and  a  few  of  the  Duke's  succeed  well,  but  the  more  tender  varietief 
are  a  failure.  ~ 

Plums  grow  wild  and  bear  fruit  in  abundance.  The  cultivated  varieties  grow,  too,  and  am 
fruitful,  but  are  claimed  by  the  curculio. 

Gkapbs. — Most  varieties  that  are  termed  hardy  do  finely  here.  The  Concord,  Hartford  Pro- 
lific, Delaware,  Norton's  Virginia,  Clinton,  Northern  Muscadine,  etc.,  these  are  grown  successfully* 
We  have  the  Ives  and  several  others,  which  have  not  fruited  for  us  yet. 

There  are,  perhaps,  25  acres  of  vineyard  in  this  oounty — a  large  proportion  of  Concord.  Mb* 
A.  J.  McOrackan  has  13  acres ;  Messrs.  Vaughn  M  Kirchgraber  are  the  next  in  size.    Many  hava 
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been  looking  to  their  experiment,  intending  to  gorem  their  actions  by  sncceas  or  failure.    Many 
are  planting. 

We  may  be  allowed,  ju8t  here,  to  speak  of  onr  neighbors.  "Wright  county  is  horticultural. 
One  man  has  planted  40,000  fruit  trees.  Two  of  his  neighbors  hare  ordered,  for  their  ovm  use, 
18,000  grape  cuts,  besides  some  rooted  plants.  Webster  county  has  paid  $4,000  for  fruit  trees  im- 
ported from  eastern  nurseries.  This  county  is  well  adapted  to  the  culture  of  apples,  peaches, 
grapes,  etc.,  and  the  people  hare  "  found  it  out."  Much  interest  is  being  manifested  on  the  sub- 
ject. 

A  rariety  nursery  is  being  established  at  Marshfleld. 

Two  hop  yards  are  in  operation,  baring  yielded  a  fine  first  crop  this  year. 

Grapes  are  receiring  considerable  attention  in  Webster,  and  with  success  in  fruiting  the  lead- 
ing rarieties.  The  Delaware  has  there  been  grafted  upon  the  native  or  wild  grape,  resulUng  in  a 
good  healthy  growth  and  plenty  of  fruit. 

Newton,  Jasper  and  Barry  are  also  making  adrancement  with  the  grape  and  fruits  generally. 
Such  is  the  soil  and  general  adaptation  of  these  counties  that,  with  proper  effort,  they  must  suc- 
ceed. 

F.  F.  FINE,  PreHdtnt. 

D.  S.  HoLMAX,  Secretary. 

No  reports  were  receired  from  the  5th  and  6th  districts. 

Mr.  H.  M.  Vories,  of  St.  Joseph,  Vice  President  from  the  7th  District,  made  the  following  re- 
port : 

To  the  MitsouH  State  Horticultural  Society  : 

As  Vice  President  of  your  society  from  the  Serenth  Congroisional  District,  I  submit  to  yovr 
society  the  following  report : 

1.  I  will  state  that  in  this  part  of  the  State,  horticulture  is  largely  and  rapidly  on  the  increast. 
The  disposition  amongst  the  people  to  plant  fruit  trees,  of  almost  all  rarieties,  surpasses  anything 
that  I  hare  seen  at  any  time  or  at  any  place. 

The  apple  crop  in  this  portion  of  the  country  the  past  season  was  not  a  full  one,  in  fact,  it  may 
be  said  to  be  a  light  crop  j  but  the  quality  was  rery  fine,  and  the  fruit  was  readily  sold  at  larg« 
prices,  so  that  the  disposition  to  plant  trees  has  rather  been  increased  than  diminished.  Almost  all 
good  rarieties  of  apples  here  succeeded  well ,  the  trees  are  healthy  and  bear  well,  as  a  general  thing. 
The  Winesap,  Janet,  Ben.  Daris,  and  White  Winter  Pearmain,  seem  to  be  the  most  approred  raria- 
ties  of  winter  apples.  Pears  are  being  planted  here  to  a  considerable  extent,  but  not  with  unirert- 
ally  good  results.  The  crop  the  past  season  was  almost  a  failsre,  and  the  trees  n  most  orcbardt 
were  greatly  affected  and  injured  with  blight.  We  are  anxious  to  know  whether  there  are  any  good 
rarieties  which  are  not  subject  to  blight.  If  this  difficulty  could  be  orercome,  there  is  no  country 
where  pears  will  succeed  betfer  than  here. 

The  peach  crop  last  season  was  a  fair  one,  not  so  large  as  the  year  before,  but  enough  so  to  ba 
encouraging  to  planters.  The  quality  of  the  fruit  was  rery  fine— all  that  could  reasonably  be  da- 
sired.  A  great  many  trees  will  be  planted  the  coming  spring.  The  only  drawback  to  peaches  hert 
is  the  cnrcuUo,  and  our  hard  winters  which  frequently  kill  the  fruit-buds.  Small  fruit,  such  at 
raspberries,  currants,  strawberries,  etc.,  hare  not  been  largely  cultirated  in  this  part  of  the  State, 
but  the  result  as  far  as  they  hare  been  tried  is  such  as  to  be  encouraging. 

The  grape  crop  the  past  season,  (and  I  may  say  for  the  last  fire  seasons),  has  been  of  the  most 
encouraging  character.    The  crops  hare  been  heary  and  the  fruit  of  the  best  quality. 

The  Concord,  Hartford  Prolific,  Virginia  Seedling  (and  the  Catawba  in  farorable  locations),  ara 
succeeding  well,  and  all  of  those  named  except  the  Catawba  seem  to  flourish  and  be  at  home  on  al- 
most any  soil  or  situation.  The  Clinton,  Delaware,  Diana,  Herbemont,  Ires  seedling,  North  Caro- 
lina seedling,  lona,  Israella,  Isabella,  Taylor's  Bullitt,  Rulander,  Rogers  No.  2,  3,  4, 15  and  19, 
Allen's  Hybrid,  and  in  fact  a  great  many  other  varieties  are  being  tried,  and  mostly  promise  well, 
but  have  not  been  sufiiciently  cultirated  to  justify  their  culture  to  any  g^reat  extent,  but  a  grtnt 
many  persons  are  planting  all  of  the  rarieties  named,  and  many  others,  all  of  which  will  soon  be 
tested.  Grapes  are  now  planted  here  with  as  much  confidence  as  com,  or  any  other  common  farm 
product. 

In  conclusion,  I  may  say  that  the  prospects  for  horticulture  in  this  part  of  the  State  is  of  tba 
most  encouraging  character,  and  the  time  is  not  far  distant  when  this  region  will  be  known  as  tha 
great  fruit-growing  region  of  the  Western  States. 

The  Vice  President  of  the  Eighth  District  having  failed  to  prepare  a  report,  in  the  place  of  it, 
Mr.  A.  E.  Trabue,  of  Hannibal,  from  the  same  district  reported  as  follows  : 

We  had  a  fair  prospect  of  fruit  this  year.    Our  toil  was  covered  with  leveral  inchei  of  mow 
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for  Mreral  monthi  daring  the  winter ;  thae  in  the  severest  weather  protecting  trees,  shmbs  and 
roots  from  injury.  The  very  full  bloom  in  the  spring  of  all  kinds  of  fruit  trees,  not  excepting  tht 
most  tender  varieties,  seemed  to  confirm  the  most  ardent  hopes  of  the  pomologist. 

But,  unluckily,  in  the  vicinity  of  8t.  Louis  especially,  while  the  peach  tree  was  in  full  bloom, 
there  came  a  nipping  frost  that  at  once  in  a  night  destroyed  all  hopes  of  a  crop  of  this  detidoms 
fruit  in  that  latitude.  Those  who  had  made  a  prudent  provision  of  any  kind  of  rubbish  that  would 
raise  a  smoke  to  meet  the  emergency  were  then  rewarded  for  their  foresight,  while  others,  the  care* 
less  and  ignorant,  went  without  this  fruit,  of  their  own  raising,  for  the  balance  of  the  season.  In 
oar  neighborhood,  in  Ralls  and  Marion  counties,  the  )[>each  buds  were  not  sufficiently  developed  to 
be  iqjured  by  this  frost ;  and  thus  in  this  latitude  we  had  a  superabundance  of  peaches,  both  nar- 
toral  and  grafted.  Some  orchards,  apparently  well  situated  for  success  in  this  line,  and  yet  had 
not  borne  a  specimen  of  a  peach  for  four  years,  had  this  year  more  than  they  could  market,  dry, 
can  or  even  gather.  One,  however,  whose  orchard  was  planted  ten  years  ag^  on  a  high  bluff  above 
Hannibal  marketed  $4,000  worth  of  fruit  three  years  ago  on  twelve  acres,  and  this  year,  it  is  be- 
lieved,  more  than  double  the  product.  The  orchard  of  the  writer,  not  so  favorably  located  as  the 
above.,  yet  had  a  more  abundant  crop  than  his  neighbors'  iu  like  situations ;  chiefly,  as  he  believea, 
by  resorting  to  smoke  after  a  frosty  night,  and  the  promise  of  a  fair  and  warm  morning  to  succeed 
it.  The  fires  to  make  this  smoke  should  not  be  so  near  or  powerful  enough  as  to  warm  the  trees  or 
their  immediate  neighborhood.  The  intention  is  simply  to  shade  the  frozen  buds  from  the  too  sad> 
den  chang^e  resulting  from  the  rays  of  the  morning  sun.  If  the  morning  should  be  cloudy  and  the 
■an  not  be  able  to  break  through  them  until  the  day  was  well  advanced,  it  is  not  believed  that  any 
human  agency  could  improve  the  situation. 

On  the  whole,  from  the  writer's  experience,  and  from  all  that  he  can  learn,  it  is  believed  that, 
if  in  any  situation,  the  thermometer  doei!  not  fall  below  16  deg.  Fahrenheit  during  the  winter,  an 
abundant  crop  of  this  fruit  is  entirely  within  the  means  of  any  cultivator.  Some  of  the  writer's 
neighbors  have  resorted  to  bending  down  and  burying  their  peach  trees,  and  have  succeeded  thus  in 
getting  peaches  each  year  when  the  thermometer  has  fallen  even  to  19  deg.  below  zero.  It  is  im- 
portant, however,  that  the  several  roots  necessary  to  this  operation,  should  be  even  more  carefully 
covered  than  the  tops,  otherwise  the  disaster  will  happen  as  in  the  writer's  experience,  that  as  soon 
as  the  tree  is  uncovered  and  regaics  its  perpendicular,  a  most  abundant  bloom  is  all  that  the  over 
carefnl  cultivator  will  gain  for  his  trouble. 

With  regard  to  the  more  valuable  apple,  it  may  be  said  that  in  scarcely  any  part  of  Missouri 
wiU  there  be  more  than  one-half  of  a  crop  raised  this  year.  In  both  summer  and  fall  apples  there 
was  a  greater  failure  than  in  Uie  winter  varieties.  Red  June,  Astrachan,  Qolden  Sweeting  and  Early 
Harvest  seem  to  have  given  the  best  results  generally  as  summer  apples,  the  Rambo,  Maiden's 
Blush,  Buckingham,  Pensylvania  Redstreak,  Rome  Beauty,  again  illustrated  their  superiority  by  g^- 
ing  some  fruit  where  others  in  the  fall  gave  none^  while  as  to  winter  varieties,  we  may  make  hon« 
orable  mention  of  the  Winesap,  the  Raule's  Janet,  Ben  Davis,  Willow-twig,  as  giving  some  retam 
for  the  care  bestowed  on  them.  There  is  but  one  orchard  within  the  writer's  knowledge  where  a  full 
crop  of  the  Raale's  Janet  has  been  gathered  this  year— that  of  Taylor  Jones,  of  Ralls  county,  known 
as  one  of  the  most  eminent  agjicultnrists  and  pomologists  of  that  section.  His  Janet  trees  for  the 
past  few  years  have  g^iven  but  modem  returns,  but  this  year  they  have  given  the  most  abunduit  crop 
he  has  ever  g^atfaered.  Not  believing  in  keeping  the  good  things  all  to  himself,  he  has  invited  ail 
his  friends  and  neighbors  to  come  in  and  help  themselves  ;  and  it  may  be  recorded  to  the  credit  of 
human  natare  that  few  or  none  slighted  the  invitation.  They  carried  them  off  by  the  wagon  load, 
and  all  had  plenty. 

Time  will  not  permit  me  to  enter  into  other  orchard  fruits,  nor  do  I  consider  them  of  any  im- 
portance. 

BIPORTS  OF  THB  TWO  AD  IKTEBIM  OOMMITTBU. 

Mr.  Wm.  Stark,  of  Louisiana,  Vice  President,  from  the  Ninth  District,  being  also  member  of 
the  Ad  Interim  Committee  of  the  district  north  of  the  Missouri  river,  in  the  absence  of  the  chair- 
nan  of  that  committee,  read  the  following : 

REPORT  or  AD  UITBRIX  00XHI1TRR  FOR  THB  H0RTHER9  DISTRICT  OF  MISSOURI. 

Mr,  PrtHdent,  and  QentUmen  of  the  Society : 

The  undersigned  begs  leave  to  offer  for  the  consideration  of  this  Society  the  following  report 
•n  the  progress  of  horticulture  in  this  districL  Learning  that  Prof.  Swallow,  the  chairman  of 
jonr  committee,  woald  not,  on  account  of  abscence  in  the  western  Territories,  be  prepared  to  re- 
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port,  and  d^peoding^  on  Mr.  Vories,  of  the  ^stem  border,  to  report  on  his  portion  of  our  district, 
I  will  confine  my  data  mostlj  to  my  own  locality,  bordering^  on  the  Miasissippi  river,  and  that  por- 
tion of  the  district  drained  by  that  stream  and  its  tributaries. 

Having  been  engaged  and  interested  in  the  porsaits  of  horticultnre  from  my  earliest  boyhood 
to  the  present  time,  and  having  been  engaged  for  more  than  a  quarter  of  a  century  in  the  nursery 
business  here,  in  the  county  of  Pike,  I  have  had  a  fair  opportunity,  at  least,  to  witness  many  of  th* 
difficulties  with  which  our  noble  pursuit  has  had  to'contend—a  few  of  whkh  it  may  not  be  deemed 
•ut  of  place  to  briefly  notice  here. 

Those  who  contemplated  planting  orchards  for  commercial  purposes,  were  lo^e/ytold  by  croak* 
ers,  and  many  we]l>meaning,  though  short-sighted,  people,  that  they  would  have  no  market  for 
their  productions  ;  that  fruit-growing  was  certainly  being  greatly  overdone ;  and  many  other  aim*  • 
ilar  statements  were  made,  and  arguments  used  which  often  deterred  the  new  beginner. 

These  people  could  not  fully  realize  the  vast  extent  of  our  country,  and  the  further  all-impor- 
tant facts,  that  but  a  small  portion  of  our  country,  comparatively  speaking,  could  successfully 
produce  in  large  quantities,  and  of  fine  quality,  the  most  valuable  fruits  for  commercial  purposes. 
Others  were  deterred  from  planting  orchards  because,  said  they,  we  cannot  afford  to  invest  money 
and  labor,  so  long  before  we  get  returns,  forgetting  that  the  increase  in  value  of  their  lands,  a^ 
propriated  to  orchards,  well  selected  and  well  cared  for,  was  greater  than  the  increase  of  money  al 
compound  interett. 

Another  great  drawback  has  been  encountered  by  new  beg^inners,  in  not  knowing  what  to 
plant ;  and  further,  in  not  being  able  in  many  cases  to  obtain  reliable  articles,  when  they  had  mad* 
up  their  minds  what  they  wanted. 

Much  too  large  a  number  of  our  selections  have  been  made  by  consulting  lists,  good  enongk, 
perhaps,  where  made,  but  entirely  nnsuited  in  the  localities,  in  the  soils  and  climates  wbtr* 
used. 

In  this  way  the  value  of  many  orchards  has  been  greatly  reduced. 

And  in  connection  with  these  various  difficulties,  I  propose  to  glance  hastily  at  the  operatioat 
•f  another  pett,  which  is  fast  obtaining  vast  proportions  in  the  Western  country— a  pest  whick 
often  proves  disastrous  to  the  experienced  fruit  grower.  I  mean  the  oily-tongued  and  dishonest 
tree-peddlers— the  men  who  travel  from  house  to  house,  and  attack  indiscriminately  every  ob« 
who  has  money  to  buy,  or  a  place  to  plant  a  tree  or  vine,  and  even  some  who  have  neither. 

These  unprincipled  characters  use  every  means  and  argument  their  avocations  has  made  theai 
master  of,  to  convince  their  too  confiding,  and  generally  inexperienced  subjects,  that  they  will  fur- 
nish them  exeactly  what  they  need ;  but,  as  time  too  often  proves,  when  too  late  to  remedy  the  evil, 
fill  their  contracts  with  jnst  what  nobody  wants.  It  is  a  well  known  fact,  that  this  class  of  swind- 
lers generally  procure  their  supplies  where  they  can  buy  the  cheapest,  regardless  of  quality  or  via* 
riety,  all  the  while  proposing  to  represent  some  responsible  nursery  as  agent,  partner  or  owner,  ui 
order  the  more  easily  and  completely  to  gain  the  confidence  of  their  intended  dupes,  and  then  dis- 
pose of  their  stock  under  all  the  popular  names  they  find  in  demand.  And,  moreover,  what  of  tern 
seems  an  unaccountable  financial  transaction,  they  usually  sell  their  stuff  at  much  higher  pricM 
than  responsible  nurserymen  ask  for  much  better  articles.  Under  the  operations  of  this  system, 
trees  are  sold  and  bought,  planted  and  raised,  and  when  they  should  be  worth  ten  dollars  apieot, 
the  unfortunate  owner  too  often  finds  that  he  has  drawn  «  the  elephant,"  that  his  lands  are  encum- 
bered with  worthless  trees,  and  acknowledges  he  would  have  been  far  better  off  had  the  "locusts  er 
Sgypt"  or  the  devouring  flames  relieved  him  of  bis  costly  charge  in  their  earlier  days. 

How  much  better  for  many  such  planters  and  the  country  at  large  if  some  honest  and  experi- 
enced horticulturist  had  said,  at  the  right  time  and  in  the  right  place,  "  Beware  of  admitting  into 
your  confidence  the  oily-tongued  tree  peddler."  No  reference  is  had  here  to  responsible  agents  aad 
dealers  who  conduct  a  legitimate  business,  who  hate  a  local  habitation,  and  who  sell  their  article* 
for  what  they  are. 

THB  SMALL  niVITS. 

Almost  all  the  small  fruits,  as  far  as  fair  experiments  have  gone,  are  known  to  do  well  in  our 
district.  The  cultivation  of  these  valuable  and  I  may  say  indispensable  fruits,  is  very  considerably 
on  the  increase ;  and  with  the  proper  caution  in  the  selection  of  varieties,  and  a  reasonable  amenai 
oi  care  in  their  cultivation,  success  is  almost  certain. 

TBS  OBAPS. 

The  cultivation  of  the  grape,  the  moftTiluible  of  th*  small  fruits,  is  bo  longer  regarded  hj 
anybody  as  an  experiment  here.    Tht  yineyardf  at  Augusta,  Blufftoa,  St.  Joseph,  and  variaaa 
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otber  pointB  on  and  near  the  Misgonri  rirer,  and  at  Clarksville,  Louiiiana,  Hannibal,  and  other  lo- 
calities on  and  near  the  Mississippi,  may  be  regarded  a  perfect  success.  It  is  now  a  well  established 
fact,  patent  to  all  who  have  observed  and  investigated  the  subject,  that  our  district  contains  naasy 
thousands  acres  of  land  well  adapted  to  the  successful  growth  of  all  the  hardier  sorts  of  native 
grapes,  and  needs  only  a  little  more  effort  on  the  part  of  vineyardists,  the  application  of  a  littto 
more  capital  and  skilled  labor,  to  make  it  an  important  wine-producing  district. 

The  portion  of  our  district  lying  south  of  the  HannibrU  and  St.  Joseph  railroad,  as  a  whoto, 
may  be  set  down  as  better  suited  for  vine  culture  than  that  lying  north  of  laid  road.  The  grape 
cr^p  this  year  proved  in  the  main  very  satisfactory. 

THE  QUINCE,  PEAB,  PEACH  AND  APPLE. 

The  quince  although  cultivated  in  a  vei^  limited  way,  proves  almost  everywhere  a  complete 
foccess. 

That  delicious  fruit,  the  pear,  has,  as  a  rule,  been  greatly  neglected ;  but  as  far  aa  the  hardier 
varieties  have  been  planted,  in  suitable  locations,  and  been  properly  cared  for,  there  has  been  bat 
little,  if  any,  just  cause  to  complain  of  results.  A  few  pear  trees  in  rich  garden  spots,  in  manured 
or  shaded  localities,  have  been  attacked  by  "  the  blight." 

Some  worthless  seedlings  and  suckers  have  not  borne  fruit  till  they  were  twelve  or  fifteen  yean 
old.  Thus  the  popular  delusion  has  got  hold  of  so  many  of  our  people,  that  the  pear  tree  will  not 
live  in  this  country,  and,  if  it  does,  we  must  wait  half  a  lifetime  for  them  to  bear ;  when  the  fact 
is,  the  pear  will  produce  fruit  as  soon  as  the  apple ;  and  nobody  now  doubts  the  expediency  of 
planting  apple  trees,  because  they  are  so  long  coming  into  bearing. 

The  peach  is  not  produced  here,  as  a  general  rule,  with  quite  so  much  certainty  as  with  our 
neighbors,  a  little  south  of  us.  The  past  season,  however,  has  proved  an  exception  to  this  rale, 
for,  while  the  crop  this  year  has  been  most  abundant  throughout  this  entire  district,  it  was  badly 
thinned  out  by  the  late  spring  frosts  in  various  localities,  usually  more  favored  than  curs.  But, 
as  peach  trees  are  so  easily  raised,  and  come  so  quickly  into  bearing,  everybody  who  has  room 
fhonld  plant  trees,  and  be  prepared  for  the  good  time  coming.  It  is  nowhere  promised  that  they 
fhall  reap  who  fail  to  sow. 

The  apple  crop  of  this  year  has  been  unusually  poor.  It  has  been  a  long  time  since  our  or- 
chards on  the  Mississippi  slope  of  this  district  have  paid  so  little.  The  failure,  I  think,  should  not 
be  attributed  to  any  lone  cause,  but  rather  to  an  unfortunate  combination  of  causes.  The  most 
prominent  one,  perhaps,  was  the  great  amount  of  rainy  weather,  together  with  the  cold  east  and 
northeast  winds  that  prevailed  during  so  large  a  portion  of  April  and  May.  This  view  is  strength- 
tned  by  the  fact  that,  as  far  as  I  have  had  an  opportunity  to  observe,  those  locations  produced  the 
most  favorable  results  where  the  shelter  on  the  east  and  northeast  was  most  complete.  I  am  also 
inclined  to  the  opinion  that  many  supposed  fruit  buds  were  imperfect,  that  the  real  germ  waa  not 
fnlly  developed,  on  account  of  the  early  and  long  continued  drouth  of  last  year.  Although  the 
buds  had  vitality  sufficient  to  bloom  out,  close  observation  revealed  the  fact,  plainly  apparent  at 
least,  that  a  very  large  proportion  of  them  bloomed  only  to  "wither  and  die."  There  seemed  to  be 
to  little  vitality  about  them,  that  they  would  probably  have  proved  worthless  had  the  spring  been 
ever  so  favorable.  The  knotty  and  defective  apples  also  show  that  the  mo|h  and  various  other  in- 
fect pests  did  a  large  share  of  work  for  us.  The  question  very  naturally  arises,  should  this  partial 
failure  of  the  apple  crop  discourage  either  the  man  who  Contemplates  planting  a  small  orchard  for 
the  use  of  his  family,  or  him  who  contemplates  planting  largely  for  market?  Certainly  not.  We 
have  certainly  as  few  short  crops  or  failures  in  this  section  of  country  as  any  other.  No  product  ia 
always  sure  to  yield  a  heavy  crop  anywhere,  and  a  failure  of  the  apple  crop  is  not  so  disastrous  to 
the  orchardist  as  the  failure  of  agricultural  crops  is  to  the  farmer,  because  the  fruitgrower  bestow* 
comparatively  but  little  labor  on  his  orchards  in  the  seasons  of  failure. 

The  planting  cf  orchards  is  rapidly  on  the  increase,  more  trees  having  been  planted  daring  last 
fidl  and  spring  than  in  any  other  season. 

The  business  of  growing  apples  for  market  is  yet  but  in  its  infancy  in  Missouri.  It  is  not  over- 
rating this  district  to  say  that  more  than  half  of  all  the  lands  in  it  ara  easily  susceptible  of  bein^ 
made  productive  orchards,  and  that  a  YBry  large  proportion  of  them  will  produce,  abundantly 
apples  which  the  world  cannot  surpass.  With  almost  a  boundless  extent  of  country,  both  north 
and  south  of  us,  always  for  a  market,  and  often  elsewhere,  it  is,  I  think,  a  great  mistake  to  vaett 
enr  time  in  talking  of  over-production.  For  as  the  price  goes  down,  the  consamption  increaset. 
The  price  may  go  much  lower  than  we  generally  get^  and  still,  if  we  will  produce  largely,  the  busi- 
ness will  pay  well. 

If  the  proper  spirit  is  manifested  along  onr  varions  railroad  lines  and  navigable  rivers,  ia  tlM 
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planting  and  can  of  good  commercial  orchardi,  the  time  is  not  far  distant  when  the  return  in  monej 
tiierefrom  will  exceed  that  of  anj  other  one  production.  And  I  feel  confident,  all  things  consid- 
tred,  that  no  branch  of  the  whole  agpricaltoral  and  horticoltural  business  of  the  country  will  bo 
found  to  pay  better. 

Another  important  fact  connected  with  the  production  of  market  apples,  especially  late  vari- 
eties, is  by  many  overlooked.    They  may  be  very  profitably  raised  in  connection  with  general 
'  tMrming,  clashing  with  the  business  of  that  pursuit  less,  perhaps,  than  any  other  branch  of  horti- 
Mltore. 

RBPURT  OP  THB  iJ>  IHTIRIM  COMXmBB  OP  SOUmBll  MISSOUBI.—PRBPARBD  BT  T.  W.  QITT. 

Your  committee  ad  interim  for  the  section  of  Missouri  south  of  the  Missouri  river,  respectfully 
rtpoH  that,  owing  to  the  ill  health  of  the  chairman,  and  the  business  occupations  of  the  other  mem- 
bers of  the  committee,  they  have  not  been  able  to  visit  the  different  fruit  districts,  as  it  was  expected 
they  would,  and  as  they  themselves  intended.  We  made  but  one  trip,  and  of  that,  and  of  the  ob- 
•arrations  of  the  member  reporting,  these  few  notes  are  respectfully  submitted. 

THE  SBA80N8. 

This  year  may  be  noted  as  one  of  the  extremes  in  our  section  of  the  State.  Cold  winds,  late 
IrofltSy  and  the  latter  part  of  spring  and  early  summer  very  wet,  and  then,  in  midsummer,  drouth, 
with  a  very  high  degree  of  temperature.  The  winds  and  wet  weather  destroying  the  pollen  and  pfe- 
▼enting  impregnation  naturally,  and  even  artificially,  by  hindering  the  bees  and  insects  in  their 
work  of  gathering  honey  and  roaming  from  flower  to  flower,  bearing  on  their  bodies  the  fertilizing 
powder  so  necessary  to  perfect  the  fruit.  The  late  frosts  killed  some  of  the  fruit  in  bloom,  and  so 
•nfeebled  a  part  of  the  rest  as  to  cause  it  to  drop  and  decay  when  the  time  came  for  it  to  form  the 
leed  or  pit.  Then,  after  these  came  the  dry,  hot  weather  of  July,  which  prevented  the  proper  swell- 
ing and  growth  of  the  fruit.  After  this,  the  hot  weather,  with  frequent  showers,  caused  the  fruit, 
wpecially  peaches  and  grapes,  to  suddenly  swell  to  such  an  extent  as  to  burst  the  skin,  and  cause 
the  fruit  to  rot.  It  may  be,  these  same  causes  will  account,  at  least  in  some  measure,  for  the  dii- 
poaition  to  rot  and  decay  of  onr  winter  apples,  of  which  we  hear  so  much  complaint. 

THB  APPLB. 

The  apple  crop  is  an  almost  total  failure,  and  on  that  account  we  have  not  given  it  that  atten- 
tloQ  which  its  importance  demands.  Not  seldom  we  have  found  the  trees  neglected,  eaten  np  with 
borer,  the  ground  uncultivated  and  grown  to  gjass,  and  when  cared  for  best  we  have  found  the 

,  ftpple-root  aphis  and  the  codling  moth — for  a  description  of  which,  and  of  the  other  insects  we  may 
mention,  and  of  the  best  methods  of  preventing  or  destroying,  we  will  refer  you  to  the  Committee 
on  Entomology  and  our  worthy  friend  Riley,  the  State  Entomologbt. 

Of  diseases  of  the  tree  and  its  fruit,  we  notice  as  more  prevalent  than  others  the  so-called  scab 
or  mildew  of  the  fruit.  And  here  we  find  certain  varieties  more  subject  te  attack  than  others 
among  which  we  may  mention  the  Ortley,  White  Winter  Pearmain,  Newtovm  Pippin  and  the  Red 
Astrachan.    Our  eastern  friends  have  long  suffered  from  this  disease,  which  seems  to  follow  and  ha 

'  caused  by  cold  weather  at  and  after  the  blossoming.  For  a  preventive  or  cure,  I  confess  I  know 
Bot  what  to  recommend,  onless  it  be  a  thorough  system  of  drainage  and  aeration  of  the  soil,  where- 
by we  may  elevate  the  temperature  of  the  ground,  and  thus  in  some  degree  counteract  the  effects  of 
the  late  spring  frosts.  Of  the  pear,  plum  and  apricot,  I  am  not  able  to  speak  at  length,  as  I  know 
of  no  orchards  of  these  fruits  that  have  yet  come  into  bearing  in  our  section  of  the  State.  Of  the 
diseases  of  the  pear,  we  wish  to  call  special'  attention  to  a  species  of  fungus,  which,  in  our  trip 
down  the  Iron  Mountain  Railroad,  Dr.  Hull,  of  the  Illinois  ad  interim  committee — who  favored  pi 
with  hit  presence,  and  to  whom  we  are  under  many  obligations— discovered  attacking  the  roots  of 
ptar  trees,  and  destroying  the  trees,  in  the  orchard  of  Col.  BainbrKlge,  of  De  Soto. 

TBB  CHBRBT. 

The  general  impression  seems  to  be  that  it  is  of  no  use  to  plant  the  sweet  yamties  of  the  cherry. 

We  think  this  is  a  mistake,  and  that,  by  exercising  proper  care,  some  at  least  of  the  finer  varietiefl, 

nch  as  Bauman's  May,  Early  Purple  Quigne,  May  Duke,  Elton,  Black  Tartarian,  etc.,  might  bt 

•uccesifully  cultiTated,  especially  in  such  soils  as  the  southern  part  of  St.  Louis  county,  and  aloBg 

*"  our  riTtr  bluib.    Of  the  rarietiti  generallj  cultivated,  the  Early  May  and  Early  Richinond#  or 


Digitized  by  V^OOQ IC 


612  MISSOUBI  AaRIOULTURB. 

Kentish  of  Downingi  are  the  most  prominent.  With  this  frait^  as  with  the  apple,  we  hare  to  report 
a  failure,  and  owing,  probably,  to  the  same  causes,  aided  and  abetted  by  that  especial  pest  of  tb* 
fruit-grower,  the  curculio.  Of  diseases  of  this  fruit,  the  rot  seems  the  only  one  of  importance  «• 
hare  to  contend  with,  and  this  is  generally  prevalent  only  in  a  wet  season.  A  more  important  hin- 
drance to  success  are  the  birds,  for  which  the  shot-gun  is  the  best  remedy.  Of  the  birds  especially 
.  deserving  the  contents  of  the  aforesaid  shot-gun,  we  mention  the  cedar  bird,  oriole,  cat  bird  aad 
blue  jay. 

m  PKAOH. 

This  fruit,  we  are  glad  to  say,  has  not  suffered  to  the  extent  of  the  preceding  fruits,  as  sheltered 
locations  and  favored  spots  report  partial  crops.  In  my  own  neighborhood  northeastern  and  eastmi 
flopes,  when  planted  in  peach  trees,  had  fair,  and  had  it  not  been  for  the  cnrculio,  good-  crops  of 
fruit,  with  exception  of  Hale's  Early,  a  peach  totally  unwofthy  of  farther  cultivation  inmy  estim*- 
tion,  on  account  of  its  predisposition  to  rot,  which  seems  inherent  and  constitutional,  and  has  also 
its  liability  on  account  of  its  smooth  skin  to  the  attack  of  the  little  Turk.  The  favorite  varieties 
with  us  in  Jefferson  county  are  Troth's  Early,  Yellow  Rareripe,  Old  Mixon  Free  and  Cling,  Ward'f 
Late,  Wright's  Mammoth,  Heath  Cling,  so-called,  but  which  we  knew  in  Ohio  as  the  True  Heathi, 
and  a  very  large  yellow  freestone,  raised,  we  believe,  by  Mr.  Wright,  of  Hillsboro,  in  our  coontj, 
and  ripening  about  the  time  or  little  later  than  the  Heath  cling.  Of  insects,  we  have  the  bor«r,  tot 
which  the  knife  is  the  surest  remedy,  and  the  above  mentioned  curculio,  whose  attentions  to  o«r 
fruits  have  been  so  persistent  hitherto,  but  who,  we  are  glad  to  announce,  has  at  last  foand  ill 
match  in  the  different  species  of  cannibal  insects  discovered  by  Benj.  D.  Walsh,  in  his  trip  to 
Bonthern  Illinois  this  summer,  and  described  in  the  October  number  of  the  American  EntomologiMi, 
Of  diseases  of  the  tree  and  fruit  the  above  mentioned  rot  seems  especially  to  attack  varieties  of  » 
weak  vitality  as  the  serrate  varieties,  and  other  weak-growing  kinds  of  early  peaches.  Peachet  on 
trees  that  have  been  iqjured  by  the  borer,  or  one  lacking  in  health  from  being  planted  in  wet  toil, 
generally  show  a  disposition  to  rot.  And  of  hardy,  strong  growing  kinds,  the  smooth-skinnody 
watery,  soft  varieties,  such  as  Hale's  Early,  especially,  are  more  or  less  subject  to  this  disease. 

Another  disease,  the  yellows,  was  discovered  by  Dr.  Hull  during  our  trip  down  the  Iron  Mo«b- 
tain  railroad.  For  this  there  is  but  one  remedy,  and  that  is  to  totally  uproot  and  bum  every  tzot 
infected. 

Of  the  lessons  we  may  learn  from  the  experience  of  this  season  and  comparison  of  totwet 
yean  we  mention-^ 

let  It  is  of  no  use  to  plant  the  peach  unless  we  expect  to  give  it  thorough  cultivation  and 
itttention. 

2d.  That  we  should  shorten  in  the  wood  in  order  to  prevent  the  broken  and  ragged  appearuMt 
which  many  of  our  orchards  show  after  bearing  a  full  crop,  as  well  as  to  increase  the  size  and  beauty 
of  the  fruit.  Because,  by  so  doing  we  lessen  the  leverage  and  thereby  enable  the  tree  to  bear  up  % 
heavier  burden. 

3d.  We  should  bring  into  actual  use  the  much  praised  but  seldom  practiced  rale  of  thinning 
out  our  fruit,  not  so  much  to  lessen  the  weight  as  to  prevent  the  formation  of  seed  to  an  excesf. 
For  we  hold  it  as  a  fact  that  excessive  reproduction  destroys  or  impairs  vitality,  not  only  of  th* 
animal  but  also  of  the  vegetable. 

SMALL  FRUITS. 

The  ever  increasing  production  of  the  class  of  fruits  called,  for  distinction,  the  small  fraits,  ia 
still  met  by  an  increasing  demand,  so  that,  as  ypt,  the  market  (not  confined  as  formerly  to  our  ina- 
mediate  neighborhood,  but  widened  and  enlarged  by  every  new  line  of  railroad  or  means  of  speedj 
transit)  is  partially  supplied.  We  find  the  currant  and  gooseberry  generally  planted,  but  not  to  tba 
extent  their  healthCnlness  and  importance  demand ;  and  we  believe  that  if  due  care  be  exercised  to 
prevent  the  premature  ripening  of  the  wood  of  the  currant,  growing  out  of  our  summer  drouths,  bj 
thorough  trenching  and  mulching  the  g^ond,  this  fruit  may  be  as  successfully  grown  as  in  mova 
northern  climes. 

The  perquisites  in  the  cultivation  of  the  blackberry  art  a  good,  deep,  rich  soil,  and  hlsh 
manuring.  The  distance  apart  it  should  be  planted  varies  with  different  cultivators,  but  the  moat 
successful  plantations  we  have  seen  were  planted  eight  or  ten  by  two  or  three  feet  and  trained  in  tba 
form  of  a  hedge  by  pinching  back  the  cane  at  the  height  of  three  or  four  feet,  and  developing  tha 
laterals,  which  in  turn  are  cutback  to  the  proper  shape  for  fraiting. 
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The  kinds  of  rftspberries  generally  cnltiTftted  are  of  the  Black  Cap  yarietief ,  tuA  Parple  Cane. 
Philadelphia  we  hear  highly  spoken  of  by  some. 

Last  but  not  least,  we  have  that  earliest  of  all  our  fruits,  the  delicious  strawberry.  Subject  U> 
few  or  no  enemies  in  the  shape  of  disease  or  insect,  it  is  more  grown  and  more  profitable  than  any 
other  of  the  small  fruits.  Yet  we  have  not  advanced  beyond  the  Wilson's  Albany,  which,  for  pro- 
ductiveness, firmness,  fair  appearance  and  sise,  still  heads  the  list.  As  to  culture,  it  is  not  neces- 
sary for  me  to  more  than  mention  deep  and  thorough  preparation  of  the  ground  and  mulching  as 
generally  recommended  by  our  best  and  most  successful  cultivators. 

TBI  ailAPI. 

Inreg^ard  to  this  fruit  we  do  not  know  that  we  can  do  more  or  better  than  to  take  the  report  of 
the  vineyard  of  Isidor  Bush  A  Son,  which  he  has  furnished  us  on  request  as  a  fair  sample  of  tht- 
condition  and  prospects  of  gprape  culture  in  our  section,  merely  remarking  that  we  believe  the  re- 
marks of  Mr.  Bush  in  reg^d  to  the  report  of  the  Secretary  of  the  Alton  Horticultural  Society  ar» 
nearer  the  truth  than  that  the  presence  of  iron  in  the  soil  is  the  cause  of  the  rot  he  speaks  of  in  tht 
trip  down  the  Iron  Mountain  railroad. 

RBPORT  OF  ISIDOR  BUSH  k  SON^BUSEBBRQ  YINBTAIU)  AND  OBCHAKD. 

Of  the  g^ape  regions  in  this  country  there  is  probably  none  that  excels  Missouri  in  peculiar 
adaptedness  for  growing  the  grapevine ;  and  in  this  State  the  county  of  Jefferson,  with  its  high 
limestone  bluffs  overlooking  the  Mississippi  river,  and  the  ridge  of  hills  next  and  parallel  thereto^ 
will  soon  occupy  a  foremost  rank.  When  the  U.  S.  Land  Surveyors  passed  over  its  hilly,  rough 
land,  they  classed  them  as  ''unfit  for  cultivation,"  and  up  to  very  recently  its  inhabitants  thought 
them  without  value,  except  for  their  dense  forest  of  oak  and  hickory,  which  they  cut  and  sold  at 
ire  wood. 

Such  a  piece  of  land  I  bought  four  years  ag^,  now  known  as  Bushberg,  at  about  $30  per  acr«y 
a  price  then  deemed  excessive  notwithstanding  its  proximity  to  St.  Louis,  its  possessing  a  station 
of  the  Lron  Mountain  railroad  and  an  excellent  steamboat  landing,  the  Mississippi  bordering  it  on 
the  east.  But  my  friend,  Mr.  Husmann,  had  examined  the  land  for  me,  and  on  his  Judgment  my 
son  and  I  safely  relied,  as  to  its  superior  adaptability  for  grape  and  fruit  culture.  About  the  sama 
time  and  soon  afterwards  several  other  of  our  well  known  horticulturists  selected  and  jmrchased 
grounds  in  this  vicinityi  among  them  Messrs.  0.  Peabody,  T.  W.  Quy,  B.  S.  Fbster,  E.  C.  Sander- 
8on>  and  others.    But  I  must  confine  myself  to  a  report  of  oar  own  vineyards* 

The  heavier  timber  having  been  cut  by  our  predecessor,  the  underbrush  was  very  thick  and 
grubbing  difficult.  We  got  four  acres  ready  for  planting  in  the  spring  of  18M,  and  off  these  we  had 
a  fine  crop  last  fall  (1868),  especially  of  the  Concord  and  Delaware,  the  first  remarkable  for  tht 
abundance,  the  latter  for  the  excellence  of  its  fruit,  which  brought  us  from  20  to  20  cents  per  pounds 
while  Concords  sold  at  8^  to  10  cents.  The  quantity  for  wine  was  also  very  satisfactory  on  tht 
Delaware,  but  birds  and  foxes  destroyed  a  large  portion  ;  they  are-  good  judg^  of  grapes  and  will 
scarcely  touch  Concord  or  Hartford  as  long  as  they  find  Delaware  and  European  grapes  on  the  same 
place.  Hartford  and  Perkins  were  our  earliest  grapes,  ripe  on  the  4th  of  August,  and  paid  well. 
Creveling  we  did  not  have,  as  we  planted  them  a  year  later ;  of  about  250  Catawba  vines  we  had  a 
splendid  first  crop ;  we  thinned  out  about  one-half  their  bunches,  and  have  never  seen  finer  or  better 
Catawbas,  but  from  the  experience  of  all  g^ape-growers  with  the  Catawba  when  older,  and  from 
tht  fact  that  the  Catawba  did  this  year  extraordinary  well  at  Hermann  and  other  places  west,  whert 
they  usually  suffsr  from  mUdew  and  rot,  we  would  by  no  means  take  this  one  year  of  success  as  a 
promise  that  oar  location  is  one  of  tht  few  whert  the  Catawba  will  succeed  wtU  in  f uturt  years* 

Being  located  on  the  railroad,  within  ont  and  a  half  hoar's  distanct  from  St.  Loois,  and  not 
sufficiently  prepared  to  make  wine  on  a  larger  scalt,  wt  marketed  nearly  all  onr  grapes  of  the  fort- 
going  kinds ;  of  somt  of  the  later  varieties,  however,  namely,  of  tht  Herbtmont  and  Cunningham^ 
wt  madt  wine,  of  the  quality  of  which  wt  cannot  jmlg^  as  ytt.  Norton's  Virginia,  of  which  w% 
had  lost  over  one-half  the  plants  daring  tht  first  year,  having  rtctived  very  poor  plants,  wt  layertd 
tht  other  half,  and  thus  had  no  crop  thb  year.  The  Taylor  or  Bullit  proved  with  as,  as  tlsewhersi, 
a  very  poor  bearer.  It  may  improve  with  age,  and  wt  shall  try  its  bearing  qoalidts  on  two  ytar  old 
wtod  and  spurs  next  ytar.  Tht  Clinton  also  prodactd  too  mnch  wood  to  yield  much  fmit,  and  tht 
s<\,-called  Rulander  (or  rather  Ste.  Genevieve),  thongh  very  htalthy  in  foUaft,  and  blooming  pro* 
fusely,  ripened  but  few  fine  bonches  of  small  thongh  excellent  grapes. 

A  B— 33 
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Of  all  yarietiei  which  we  planted  daring  the  first  year,  and  of  which  we  received  iniit  this  the 
third  year,  none  proved  so  highly  satislactory,  as  one  of  which  we  expected  little,  "Rogers'  Hybrid 
JSo,  1."  We  counted  as  many  as  seventy  medium  sited  bunches  on  one  single  vine,  the  sise  of  th* 
l>erries  were  very  large,  and  their  quality  so  fine  that  connoisseurs  pronounced  them  equal  to  fine 
European  table  grapes.  Mr.  Husmann  and  others  who  saw  them,  said  they  had  never  seen  that 
yariety  in  such  perfection  before.^  To  test  its  wine  making  qualities,  we  pressed  a  portion,  and 
have  obtained  about  ten  gallons  of  must,  promising  to  make  a  very  delicate,  fine  flavored,  whitt 
wine* 

One  acre  we  have  prepared  and  set  aside  for  a  variety  patch,  to  test  new  varieties  and  snch 
kinds  of  which  we  do  not  know  enough  to  warrant  our  planting  a  large  quantity.  We  have  now 
jnore  than  fifty  American  and  a  dosen  European  varieties  there  on  trial,  and  hope  to  make  it  one  of 
the  most  complete  experimental  vineyards,  to  visit  which  may,  at  some  future  day,  be  both  nsefal 
and  interesting  to  horticulturists ;  but  at  this  date  we  would  deem  it  premature  to  speak  of  our  ex- 
perience with  those  varieties. 

We  are  extending  our  vineyards  but  very  cautiously  and  gradually  from  year  to  year,  and  hart 
•now  about  nine  acres  planted,  containing  2,500  Concord,  1,800  Norton's  Virginia,  750  Herbemonty 
HbO  Hartford,  600  Delaware,  500  Catowba,  300  Clinton,  250  Taylor,  100  Rogers'  No.  1,  100  Perkins, 
100  Cunningham,  lOiO  Ives,  100  Maxatawny,  100  Creveling,  100  Alvey,  100  Rogers'  No.  4,  160 
liartha,  50  Rulander  and  50  Cynthiana. 

We  have,  so  far,  found  neither  rot  nor  mildew  on  any  of  our  hardy  American  varieties  jut 
named,  and  believe  that  on  our  soil,  wherever  such  diseases  were  found,  on  Concord,  Delaware  or 
even  Rogers'  No.  1  (as  reported  by  the  Honorable  Secretary  of  the  Alton  Horticultural  Society),  it 
was  the  result  of  two  close  planting,  injudicious  late  summer  pruning  and  insufficient  draining. 
The  white  fiy,  or  so-called  Thrips  disfigured  somewhat  the  foliage,  but  they  fortunately  appeared 
too  late  here  to  do  damage  to  the  fruit.  The  gjape  curculio  was  noticed  in  some  berries  of  all 
varieties,  though  not  very  numerous  now.  It  threatens  to  become  a  dangerous  enemy  to  grape 
growers.  The  grape-vine  borer  (appearing  to  us  quite  similar  and  probably  identical  with  the  berer 
we  find  in  the  root  of  pear  trees)  has  cut  and  entirely  destroyed  over  twenty  of  our  vines,  which 
were,  at  the  time,  evidently  perfectly  healthy  and  laden  with  fruit. 

We  planted  also  a  pear  orchard  in  the  fall  of  1866,  of  about  four  acres,  containing  500  standard 
.and  1000  dwarf  pear  trees,  all  of  which  made  a  very  fine  growth,  and  appear  perfectly  healthy ;  not 
.one  was,  so  far,  attacked  by  blight,  but  about  a  dosen  were  destroyed  by  the  borer.  About  three 
jbcres  we  put  in  small  fruit,  of  nearly  all  the  best  varieties.  We  do  not  venture  as  yet  to  plant 
largely  of  them,  as  pickers  are  more  difficult  to  obtain,  and  our  market  for  berries  as  well  as  small 
fruit  plants,  seems  very  limited.  We  look  forward  with  confidence,  however,  to  the  time  when  the 
market  for  our  fruit  and  plants  will  be  greater  than  the  supply  ;  and  while  we  find  the  expense  of 
vineyards  and  orchards  by  far  greater  than  generally  estimated,  we  find  also  that  they  will  pay  a 
handsome  return  and  interest  on  the  investment. 

OOBRBSPOITOBMCI. 

The  following  letters  from  distinguished  horticoltarists  were  presented : 

•Olbtklamd,  Ohio,  November,  1868. 
CUrlsf  Pedbodjf,  Etq*,  Pretidtni  MimowH  State  Uorticultursi  SocUty : 

Your  courteous  request  that  in  case  I  conld  not  be  personally  with  you  at  the  annual  meeting 
of  your  society,  I  should  write  a  few  words  is  before  me,  and  while  I  feel  that  I  would  much  enjoy 
being  in  person  present  at  your  meeting  to  hear  and  learn  from  the  knowledge  of  the  many  intelli- 
gent fruit  growers  now  embraced  in  your  State ;  yet  as  I  cannot  do  so,  you  will  please  accept  my 
thanks  for  your  invitation  to  be  with  you  in  spirit,  and  by  a  few  written  words  keep  my  many  old 
friends  in  remembraace  of  me. 

Tou  invite  from  me  ''an  essay  on  some  horticultural  theme,"  but  as  a  production  of  that  char- 
itcter  involves  both  time  and  research,  beyond  my  present  control,  in  order  to  develop  any  new 
principle  or  elucidate  any  system  of  practice,  you  will  please  excuse  me  if,  omitting  the  essay  I 
transcribe  a  few  notes  of  my  observations  on  fruits,  etc,  which,  after  reading,  I  hope  you  will 
a^e  with  me,  may  subserve  the  progress  of  horticulture  as  much  as  would  an  essay,  recap- 
Italating,  only,  in  a  varied  form  of  words,  principles  and  practices  long  known  to  the  student 
of  our  art. 

And  first  permit  me  to  suggest  to  the  members  of  the  Missouri  Horticultural  Society,  tbe 
aUCMii^  el  feme  progresi  m  the  matler  of  exhibitions  and  premiums  in  fruity.    Looking  over 
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preminm  listi  for  many  past  years,  I  fail  to  find  any  rule  of  progress.  The  amoont  of  premiumi 
has  been  increased,  bat  rales  of  ^idance  toward  designating  the  values  of  our  soil  or  one  manls 
growing,  etc.,  over  another  have  not  been  instituted  sufficiently  as  I  now  view  it  to  enable  the  spec- 
tator or  the  reader  of  a  committee's  report — to  judge  whereby  one  man  shows  fine  specimens  and  at 
the  same  time  another  man  fails  almost  entirely  with  the  same  variety.  Again,  in  premium  lists, 
award  is  made  to  the  best  number  (five,  seven,  ten,  etc.)  of  bunches  or  specimens  of  a  sort,  without 
regard  to  their  having  been  gathered  from  one  vine,  one  tree,  or  from  a  thousand.  It  is  trae  there 
is  a  distinction  between  amateurs  and  professional  growers — ^but  at  present  only  the  amateur  of 
wealth^r  the  large  commercial  grower  can  hope  to  win — there  Is  no  chance  for  the  intelligent  ama- 
teur of  small  extent  of  ground  and  with  only  one  tree  or  vine  of  a  sort.  Nor  is  there  any  hope  of 
reward  for  the  young,  energetic  commercial  grower,  deficient  in  pecuniary  capital. 

As  an  instance  of  the  failure  to  convey  correct  information  by  an  exhibit  and  report,  I  will  say 
that  I  have  seen  a  plate  of  five  bunches  of  Creveling  grapes,  all  larg^,  very  compact,  beautiful 
bunches,  arrest  the  attention  of  every  passing  spectator,  and  be  awarded  and  reported  a  prise  by 
the  committee.  The  spectator  carrying  home  the  name  of  the  grape  with  his  memory  of  its  ap- 
pearance, on  reading  the  report  of  the  committee  is  induced  to  buy  and  grow,  but  only  to  be  disap- 
pointed by  obtaining  scattering,  loose,  and  few  bunches,  when  he  expected  to  find  the  close,  com- 
pact ones,  which  he  originally  saw,  and  which,  if  like  myself,  he  had  carefully  inquired  about  h» 
would  have  found  had  been  selected  from  as  many  different  vines,  and  each  growing  in  connection 
with  a  Concord. 

We  may  say  perhaps  that  this  man  should  have  read  the  reports  of  the  Missouri  and  other  hor- 
ticultural societies ;  but  while  condemning  him  for  want  of  knowledge,  do  we  not  condemn  our- 
selves for  permitting  the  imposition? 

I  will  not  pretend  to  suggest  even  how  this  subject  is  to  be  remedied,  but  I  submit  it  to  the  in- 
telligence of  your  society,  if  a  change  marking  progress  is  not  needed.  I  will  also  add  that  I  be- 
lieve that  the  change  must  originate  and  be  advocated  by  some  intelligent  body  of  horticulturists, 
in  order  ever  to  have  those  whose  duty  it  is  to  prepare  premium  lists,  give  the  subject  attention. 

Touching  fruits,  the  past  year  has  revealed  to  me  nothing  especially  new  in  the  line  of  practi- 
cal culture.  The  only  decided  changes  which  I  have  noticed  are  embraced  in  a  disposition  to  en- 
tirely neglect  summer  pruning  of  the  grape  and  the  cultivation  of  the  earth  among  and  around  fruit 
trees.  It  may  be  that  all  the  knowledge  and  skill  in  these  practices  during  past  centuries  have 
been  wasted,  but  I  fear  if  we  so  regard  it  and  take  up  the  impression  that  nature  and  neglect  are 
the  best  artists  toward  keeping  trees  and  vines  in  an  artificial  position,  healthy  in  foliage  and  pro- 
ductive of  rich,  delicious  fruit,  we  shall  soon  be  awakened  to  a  realizing  sense  of  our  error  by 
masses  of  foliage  and  no  fruit  on  the  vine,  and  by  pear  trees  reminding  us  of  the  stub-tailed  cows 
ef  New  York. 

Of  new  fraits,  the  past  season  has  brought  forth  quite  a  number,  giving  more  than  average 
promise  of  value.  Among  raspberries,  a  yellow  one  originated  by  Charles  Arnold,  Paris,  Ontario, 
Canada,  has  fruited,  and  gives  promise  of  value  when  one  of  its  color  is  desired.  The  mammoth 
Cluster  has  been  pronounced  as  the  largest  and  best  of  the  black  cap  class ;  some,  however,  doubt- 
ing its  late  origin  and  imagining  it  may  yet  be  found  an  old  variety  under  a  new  name.  If  it 
should  prove  so,  I  cannot  believe  that  its  present  disseminators  are  aware  of  it.  The^  Mrs.  Wood— 
another  allied  to  the  black  cap,  but  more  like  old  red  cane^promises  of  value  for  private  gardens, 
but  may  not  be  firm  enough  for  long  transportation. 

Of  strawberries,  I  shall  say  nothing,  for  almost  every  town  has  a  superior  seedling  of  its  own, 
and  observation  has  taught  me,  that  of  all  the  fruits  no  one  is  less  reliable  in  all  soils  and  cli- 
mates. * 

Among  grapes,  a  seedling  which  I  described  last  year  as  the  "Hine,"  has  again  given  frait  so 
l^od  that  I  am  induced  to  advise  its  trial  by  all  interested.  The  Messrs.  EUwanger  A  Barry,  of 
Bochester,  N.  T.,  have  a  large  number  of  seedlings,  many  of  which  I  have  examined ;  and  referring 
to  my  notes  and  drawings  I  find  them  nearl;  all  noted  as  possessing  a  "peculiar  sprightliness," 
Bnlike  most  other  native  grapes,  but  only  deserving  of  real  merit  as  there  grown,  but  as  the  climate 
of  Missouri  develops  the  grape  to  its  greatest  perfection,  it  appears  to  me  no  seedling  maturing 
as  late  as  Isabella  can  be  decided  up3n  as  to  value  until  it  has  been  grown  and  ripened  on  your 


In  apples,  the  only  new  one  of  real  merit  that  I  have  had  the  pleasure  of  seeing  is  called  "Ma- 
naen,"  and  originated  in  Warren  county.  Pa.,  from  seed  of  Talman  Sweet.  It  is  a  light- colored^ 
delicate,  sweet,  teuder  fleshed  amateurs'  fruit. 

The  subject  of  increased  hardihood  in  the  apple  tree  by  means  of  using  the  Siberian  crabs  as 
one  of  the  parents  and  crossing  with  some  of  the  improved  Russian  varieties,  has  been  agitated^ 
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and  appMn  to  me  wortiiy  the  attention  of  froit  growers,  and  eepeciaUj  those  who  are  gr»wiag 
eeedlings  looking  to  the  originating  of  a  new  and  valnable  rarietj. 

Of  pears,  Boeder's  seedling,  described  last  year  bj  Oharles  Downing,  fnlly  sostains  his  deacr^ 
tion,  and  is  one  of  the  most  delicious  fraits  of  its  class.  In  sise  a  little  abore  the  Beckel,  with  all 
its  sweetness  and  an  increase  of  sprightly  juice,  slightly  rinous  and  aromatic.  Its  malQring>  sea- 
son is  about  one  month  later  than  Seckel.  The  Kelsey  is  a  new  seedling  not  yet  set  out.  It  oirigt' 
Bated  in  Columbus,  0.,  is  large  in  sise,  of  a  dull  yellow-green,  juicy,  melting  and  rich — rfpmip; 
in  October  and  Noyember,  but  has  been  kept  until  February.  The  tree  is  only  a  moderate  grower, 
with  close,  firm  grained  wood  and  promises  of  ralue  in  rich,  strong  soils. 

Trusting  that  what  I  have  written  may  not  weary  reader  and  listener,  I  will  close  with  a  widi 
for  the  continuance  and  increased  usefulness  of  the  Missouri  Horticultural  Society  and  heartj  "Go4 
speed  yon,"  to  each  and  every  one  of  its  many  intelligent  members. 

BespectfuUy,  f .  B.  Eixiott. 

Nbw  York,  Norember,  1868. 
Charle$  Peabodf,  Pruident  MUiouri  State  Horticultural  Society : 

Djcui  Sib  : — ^I  hope  you  will  pardon  me  for  not  answering  yours  of  the  5th  instant  at  an  earli«r 
date. 

I  expected  to  hare  been  able  to  write  an  article  for  your  Society,  but  my  correspondence  is  99 
extensile  that  I  was  unable  to  find  the  requisite  time. 

I  would  have  been  pleased  to  meet  my  friends  at  the  West,  and  talk  over  horticultural  mBtten, 
but  we  cannot  always  do  as  we  wish. 

-  I  have  often  been  in  St.  Louis,  and  am  familiar  with  the  country  as  it  was  fifteen  years  ago. 
But  there  has,  no  doubt,  a  g^eat  change  taken  place  since  that  time. 

I  hope  soon  to  get  leisure  to  visit  you  and  your  Society,  and  become  better  acquainted  with  the 
men  who  are  doing  so  much  towards  making  the  western  States  the  garden  of  the  world. 

Hoping  that  you  will  pardon  me  for  my  neglect  of  your  kind  invitation,  I  remain. 

Yours,  truly,  A.  S.  Fullkb. 

CoKooRD,  Mass.,  November  19, 1868. 
Charlei  Peahodyp  B*q.,  Pretident  MUiouH  State  Horticultural  Society  : 

Mr  DsAB  Sir  :  Your  favor  inviting  me  to  your  annual  meeting  found  me  under  the  hands  of 
the  Doctor.  I  hoped  until  within  a  day  or  two  I  might  be  able  to  accept  your  kind  invitation,  and 
fullfil  a  long  cherished  desire  to  see  your  western  grape  growing,  and  to  make  the  acquaintance  of 
those  gentlemen  who  have  done  so  much  to  promote  the  culture  of  the  grape,  and  the  making  of 
pure  wine. 

I  am  deeply  disappointed  to  find  myself  unable  to  come  this  season,  but,  if  possible,  I  shall 
come  next  year,  and  will  be  greatly  obliged  to  you  if  you  will  advise  me  what  season  ii  best  to  sae 
your  vineyards. 

If  my  health  had  permitted  me  I  would  have  gladly  prepared  a  paper  relating  my  experienca 
in  grape  growing  for  the  last  thirty  years,  but  my  physician  has  interdicted  writing— perh^w  I  may 
be  able  to  do  it  at  another  time. 

I  have  reached  the  fourth  generation  of  seedlings,  and  have  obtained  grapes  without  pulp,  de- 
licate, high  flavored,  and  a  very  great  improvement  over  the  Concord,  both  for  the  table  and  for 
wine.  I  am  very  truly, 

'  Your  obedient  servant, 

E.  W.  BULL. 
I       AcUonrned  to  this  evening  at  7  o'clock. 


WEDNESDAY  EVENING. 

Entomology  being  the  order  arranged  for  the  attention  of  the  society,  the  committee  on  Ento- 
Bology  submitted  the  following  report : 
Jlr.  Preeident  and  Gentlemen  of  the  Mietouri  State  Horticultural  Society  : 

The  time  was,  in  the  history  of  this  society,  when  we  were  dependent  upon  one  another,  mora 
•specially  upon  the  members  of  the  Committee  on  Entomology,  for  such  information  regarding  is- 
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•ects,  ei^er  b«peilcial  or  ix^nrioiiB  to  the  fniit  grower  and  farmer,  as  tiie  seasons,  in  their  ever* 
Tarkd  changes,  had  developed.  That  time  has  passed,  and  we  hope  it  maj  never  retam.  Not  that 
the  members  of  this  society  should  cease  to  labor  or  observe — by  no  means ;  bat,  that  we  are*  de- 
pendent mainlj  npon  onr  own  meagri*  resources  of  observation  and  stndy  for  the  information  so 
necessary  to  onr  success  as  fruit  culturists.  We  should  all  be  better  posted  in  Entomology  than 
we  are — if  we  were,  or  would  be  true  to  our  own  interests.  A  certain  quantum  of  entomological 
knowledge  is  absolutely  necessary  to  sucoessful  fruit  culture,  and  I  am  happy  to  add,  is  now 
brought  within  the  reach  of  every  one.  Missouri  is  the  first  among  Western  States  that  has  a  reg- 
ularly appointed  entomologist— though  perhaps  our  Illinois  friends  will  claim  the  honor  for  their 
own  Prairie  State.  It  is  a  good  thing  that  these  sister  States  can  co>operate  together — and  with 
such  enthusiastic  devotees  to  science  as  Messrs.  Walsh  A  Riley  the  field  will  be  well  explored. 

,  It  is  not  my  purpose,  in  this  paper,  to  more  than  refer  in  general  to  the  peculiarities  of  tiia 
year  1868,  entomolog^cally  considered ;  the  details  we  hope  to  get  in  a  full  report  from  our  Stata 
appointee.  Allow  me  to  remark,  just  here,  that  some  vf  ry  crude  ideas  prevail  a«iong  'men  who^ 
should  be  better  informed  as  to  the  powers  or  proper  labors  of  a  State  entomologist.  This  ofilioial 
cannot  (as  some  seem  to  think)  by  any  magic  art  or  incantation  destroy,  or  tell  us  how  to  destroy, 
the  millions  of  chinch-bugs,  infesting  our  wheat  fields ;  or  the  clouds  of  grasshoppers,  which  ara 
eating  up  "every  green  thing,"  or  the  swarms  of  cicadas,  destroying  young  orchards ;  or  the  enr- 
culios,  which  prove  death  to  plums,  peaches  and  nectarines ;  or  the  potato  beetle,  which  blasts  our 
hopes  for  the  favorite  esculent.  '<But,"  says  one,  '<what  is  the  use  of  a  State  entomologist  if  he 
can  do  none  of  those  thiitgs  !"     Cui  bone — what  good  does  he  do  ? 

"An  ounce  of  prevention  is  better  than  a  pound  of  cure."  Prevent,  in  its  original  sense, 
means  to  go  before,  or  to  come  before ;  now,  it  is  fust  in  this  sense  that  I  wish  to  use  this  word  in 
answer  to  the  above  question.  If  I  rightly  understand  why  such  a  scientist  as  an  entomologist  is 
appointed,  it  is  this :  He  is  to  teach  the  farmer  and  the  fruit  grower  how  he  may  prevent  the 
ravages  of  insects,  or  the  destruction  of  his  crops ;  how  to  distinguish  between  insect  friend  and 
insect  foe ;  how  to  foster  the  one  and  destroy  the  other,  before  the  latter  has  sufficiently  developed 
to  do  damage.  He  is  to  show  up  any  depredator  of  whose  presence  the  casual  observer  can  only 
Judge  by  the  damage  he  does ;  he  is  to  make  us  familiar  with  the  general  appearance  of  insect  f oea 
or  friends,  in  all  their  changes,  and  to  inform  us  in  what  guise  they  do  the  most  damage— for  it  ia 
a  well  known  fact  that,  while  some,  perhaps  most,  insects  do  damage  in  the  larva  state,  like  the 
eodlin  moth  or  the  potato  beetle— others  like  the  grasshoppers  or  chinch  bug^  do  most  damage  at 
perfect  insects. 

But,  to  return  ;  The  year  just  about  to  close  has  been  entomologically  conspicuous,  as  bringp- 
ing  forth  the  so-called  seventeen-year  cicada.  They  have  done,  and  generally  do,  little  damage, 
except  if  they  happen  to  debouch  from  the  earth  in  a  young  orchard  or  nursery ;  there  they  will  do 
much  injury  by  destroying  the  young  twigs,  into  which  the  eggs  for  the  next  generation  are  depos- 
ited. That  this  same  insect  makes  its  appearance  with  us,  not  in  seventeen,  but  in  thirteen  years, 
we  think  authentic  records  will  establish ;  also  this  other  fact,  that,  notwithstanding  all  9€emin§ 
testimony,  they  do  not  sting,  nor  have  we  any  proof  positive  that  the  incisions  of  their  ovapositor 
if  poisonous,  or  that  it  ever  produced  death. 

Some  sections  of  our  State  and  the  West  have  been  infested  by  grasshoppers,  which  have  done 
much  damage ;  other  sections  have  suffered  from  the  ravages  of  the  chinch-bug.  Cttaln  remedies 
to  prevent  the  recurrence  of  these  ravages  are  not  yet  known.  Only  this  fact  is  to  be  noted— their 
appearance'  this  season  is  no  reason  that  they  will  reappear  in  the  same  place  next  year.  Further, 
there  is  said  to  be  a  geographical  line,  which  seems  to  be  the  limit  of  the  eastward  advance  of  the 
grasshoppers.  The  white  grub  (the  larva  of  the  common  May  beetle)  has  damaged  crops  in  some 
sections.  As  far  as  their  damage  to  meadows  are  concerned,  my  experience  is,  that  the  bulbous 
roots  of  the  timothy  will  start  ag^in.  As  to  the  injury  said  to  be  done  to  some  wheat  fields,  I  think 
they  will  be  found  to  be  small.  The  worst  pest,  perhaps,  that  the  horticulturist  has  to  contend 
with  is  the  curculio.  I  think  if  we  had  the  proper  data  from  which  to  deduce  facts  and  figures,  the 
damage  done  to  fruit  crops  in  1868  would  amount  to  millions.  Plum,  nectarine,  apricot,  cherry 
and  peach— all  fall  before  this  omnivorous  **  little  Turk ;"  while  even  apples  and  pears  are  greatly 
damaged  thereby.  But  we  have  learned  something  about  heading  him  off,  and  any  one  who  pro- 
poses to  himself  to  live  by  fruit  raising,  must  be  a  thoroughly  scientific  cultivator ;  or,  in  other 
words,  he  must  have  the  requisite  knowledg^e  and  experience,  without  which  success  cannot  be 
achieved. 

But,  Mr.  President,  we  are  to  have  a  full  and  elaborate  report  from  my  enthusiastic  friend, 
Mr.  Riley,  one  every  way  qualified  to  instruct  and  entertain  this  auociation  upon  the  snl^t  of  en- 
tomology. 

Digitized  bV^^OOglC 


518  MIBSOUBI  AaaiOULTUBB. 

I  stated  in  the  outset  that  we  are  not  now  so  much  dependent  for  information  i^pon  tiie  Coot- 
mittee  on  Entomology  (the  chairmanship  of  which  committee  has  heen  intnuted  to  jonr  hnmbte 
serrant),  and  I  hope  that  this  report,  thus  briefly  offered,  may  be  received  as  an  introductory  sMrely, 
to  the  report  of  our  State  Entomologist. 
All  of  which  is  respectfully  submitted. 

CHAS.  W.  MURTFELDT, 
Chairwutn  of  Committee  en  Entowwloff* 

Mr.  C.  y.  Riley,  State  Entomologist,  read  an  elaborate  and  valuable  paper  upon  the  cicada,  or 
teren teen-year  locust,  as  it  is  called ;  g^iving  its  history,  habits  and  chronology,  dispelling  super- 
stitious notions  in  regard  to  it,  etc  It  will  be  found  in  another  part  of  this  rolume.  The  PH^er 
elicited  the  following  discussion  : 

Mr.  Trabue  stated  that  a  case  occurred  in  Ralls  county.  Some  locusts  got  into  a  bucket  of 
water  and  were  drowned ;  four  of  the  workmen  wanted  water ;  three  refused  this,  and  one  drank, 
and  was  immediately  taken  very  sick,  and  it  was  for  a  time  thought  he  would  die. 

Mr.  Riley  did  not  think  there  was  any  connection  between  the  locusts  being  in  the  water  and 
the  violent  sickness  of  the  man.  The^  are  fed  upon  by  many  othw  animals  without  any  i^JuxT-. 
People  are  apt  to  make  deductions  without  proper  care. 

N.  J.  Colman  thought  the  sickness  might  be  caused  by  imagination. 

Mr.  Riley—Would  like  to  have  any  facts  that  are  known  in  reference  to  the  subject  of  this 
paper. 

THB  CUBCULIO. 

N.  J.  Colman — ^Would  like  some  information  in  reg^ard  to  the  curculio.  It  is  becoming  so  very 
destructive ;  we  mast  know  what  to  do  with  it. 

Mr.  Riley — About  the  curculio,  each  has  his  own  opinion,  even  yet  there  is  much  room  for  dis- 
cussion. The  best  authorities  disagree  on  some  points.  It  goes  into  the  ground  at  different  timet ; 
they  being  in  different  stages  during  the  summer.  In  winter  the  perfect  insect  hides  under  leaves 
and  rubbish,  and  comes  out  in  summer.  It  is  a  good  plan  to  bum  the  rubbish  around  the  orchard 
in  winter.  Where  the  orchards  are  near  the  timber,  it  is  hard  to  g^t  rid  of  them ;  it  might  be  well 
to  bum  up  the  rabbish  and  young  growth  there.  Sheets  are  about  as  good  as  Dr.  Hull's  Cnrcolio- 
catcher.    It  certainly  hibernates  above  ground  during  the  winter. 

Wm.  Stark — Will  plowing  the  trash  under  help  them? 

Mr.  Riley — I  don't  think  that  would  affect  the  beetle  at  all.  I  have  known  them  creep  out  s 
foot  through  the  earth. 

0.  W.  Murtfeldt— I  was  down  at  Oobden,  and  heard  Dr.  Hull  say  it  would  be  25,000  years  be- 
fore they  could  g^t  a  sound  peach  crop.  He  says  when  the  stung  peaches  dry  out  the  larva  drops 
from  the  tree.  It  is  a  fact  that  Dr.  Hull  is  almost  entirely  exempt  from  the  curculio.  The  Doctor 
thinks  that  the  peaches  that  fall  and  remain  on  the  ground  will  keep  up  a  full  supply. 

Mr.  Riley — ^It  is  hard  to  generalize  on  this.  I  have  known  them  stay  in  the  peach  after  it  had 
dried  up.  I  think  Dr.  Hull's  statement,  that  they  would  have  no  fruit  in  Southern  Illinois,  unwise. 
They  are  apt  to  have  fruit  next  year  where  they  had  none  this,  from  the  insects  having  had  no  food. 

0.  H.  P.  Lear — ^In  regard  to  the  worms  in  the  peaches :  The  worms  are  found,  to  some  extent, 
in  all  decayed  fruit.    Are  there  not  other  insects  in  the  fruit  besides  the  worm  of  the  curculio. 

Mr.  Riley — There  are  two  different  insects ;  one  that  undergoes  its  transformations  in  the  peach. 

Mr.  Lear— I  found  them  in  the  peach  several  years  ago.  I  have  found  the  perfect  insect  in  the 
wild  plum.    I  sent  some  samples  to  Mr.  Sanders,  in  St.  Louis. 

Dr.  Spalding — I  don't  think  that  Dr.  Hull  said  that  all  the  larvsa  dropped,  but  that  a  sufficiency 
of  them  dropped  upon  the  ground  to  keep  up  the  breed.  There  are  two  new  insects  that  may  prove 
to  be  serious  enemies  ;  they  prey  upon  the  pear  as  the  codling  moth  does  upon  the  apple.  The  larva 
is  only  half  an  inch  long. 

They  not  only  puncture  a  pear  and  destroy  it,  but  they  destroy  several  pears,  puncturing  them 
•o  that  the  juice  rans  out.    They  are  yet  but  few,  but  are  increasing. 

I  find  them  in  all  the  States  and  in  almost  every  orchard. 

In  the  east  many  parties  had  noticed  their  effects,  but  had  not  traced  the  cause.  There  is  also 
a  large  "borer"  found  more  or  less  in  the  vineyards  of  Missouri.  Mr.  Husmann  saw  it  some  8 
years  ag^.  Mr.  Chambers  saw  it  at  Webster  7  years  ag;o.  I  have  found  several.  This  year  found 
10  or  12  in  among  my  Norton's  Virginia  vines. 

It  bores  in  the  root.    If  it  works  10  or  12  inches  down,  the  vine  may  live,  but  if  high  up,  it 
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Iriiia  the  Yine.  The  first  intimation  is  the  leaves  torn  yellow  and  the  yine  dies.  The  worm  is  aboal 
ms  thick  as  the  finger. 

N.  J.  Colman. — ^This  larra  does  not  destroy  the  grape  vine  alone.  It  has  heen  sent  to  me  from 
several  trees,  especiallj  the  apple  tree. 

Mr.  Stewart. — I  have  foand  them  working  upon  apple  trees,  and  more  especially  in  new  prairie 
land.  They  are  always  working  down,  never  found  him  with  his  head  up.  Have  lost  thousands  of 
•eedlings  by  them. 

Mr.  Riley. — This  worm  that  is  in  the  grape  attacks  the  apple  and  Os  ige  orang^.  It  is  produced 
in  other  trees.  I  think  it  is  in  many  old  trees.  There  is  another  Curculio  attacking  the  pear,  and 
there  are  some  attacking  the  pip.  Other  insects  are  on  the  increase,  but  our  knowledg^e  is  getting 
the  better  of  them.    I  feel  that  they  can  be  checked. 

I  wish  to  hear  from  those  present  if  the  Bark-louse  is  in  this  State.  If  it  does  not  exist  it 
never  will.  In  the  northern  portion  it  may  exist,  but  by  care  in  buying  trees  from  infested  regions 
it  can  be  prevented. 

In  the  central  and  southern  portion  it  does  not  exist.  This  fact  is  worth  million  of  dollars  to 
the  State.    If  it  once  gets  hold  on  a  single  tree  it  is  almost  sure  to  destroy  the  whole  orchard. 

Dr.  Morse. — I  did  have  the  Bark-louse  from  trees  got  from  Pike  county,  Illinois.  They  seemed 
to  die  in  about  two-  years. 

Br.  Edwards. — I  have  heard  that  a  wash  prepared  from  coal  tar  will  kill  the  curculio. 

Mr.  Riley. — This  is  not  so.  He  will  run  his  nose  into  this,  it  is  so  with  coal  tar.  It  is  gener- 
ally that  the  larva  gets  full  fed  all  ready  to  wind  up,  and  the  wash  happens  to  be  applied,  and  be- 
cause the  larva  disappears  it  is  thought  he  is  destroyed. 

I  think  that  time  is  the  only  thing  that  has  any  effect  on  the  curculio.  Coal  tar  will  not,  and 
Gresylic  acid  will  injure  the  tree  in  the  crude  state.  ' 

Mr.  Lear. — Eighteen  or  twenty  years  ago  one  of  the  first  trees  I  set  out  was  killed  by  the  Bark- 
louse.  It  was  a  white  starlike  scale.  I  found  some  other  trees  affected  and  took  soapsuds  and  lye 
and  scrubbed  the  trees,  have  seen  none  since.  There  were  a  few  about  the  trees  sometimes  in  other 
g^dens. 

I  find  in  some  of  my  trees  a  white  soft  insect  that  floats  in  the  air,  at  the  roots  it  forms  a  cal- 
lous.   One  tree  suffered  much  from  this.    I  cut  all  the  knots  off  and  it  is  now  one  of  my  healthiest 


Mr.  Riley.— Tou  may  thank  a  little  fiy  for  this.    I  can  tell  where  this  aphU  is,  and  it  depositi 
its  eggs  in  the  substance  of  the  insect  which  destroys  its  life. 
Adjourned  till  to-morrow  morning  9  o'clock. 


THURSDAY  MORNING. 

The  society  convened  in  the  Chapel  of  the  University  at  9  o'clock.    Prayer  by  Dr.  Read. 

After  some  preliminaries,  the  order  of  the  day,  vis  :  an  essay  on  Landscape  Gardening  by  M. 
G.  Kern,  of  St.  Louis,  was  taken  up.  In  the  absence  of  the  author,  the  essay  was  read  by  CoL  N. 
J.  Colman,  of  St.  Louis. 

B88AT  OH  LAiroSOAPB  GABDBHnfO. 

Ornamental  gardening,  the  art  and  practice  of  improving  and  beautifying  grounds,  has  been 
governed,  throughout  the  course  of  its  history,  by  two  distinct  ideas.  Its  primitive  principle  prevail- 
ing over  centuries  of  slowly  progressing  civilization,  was  that  of  artificiality. 

To  make  its  productions  distinctiy  unlike  those  of  nature,  was  the  fundamental  effort  of  all  an- 
cient styles  of  gardening.  The  Italian,  the  Dutch  and  French  styles,  in  their  days  the  fashion  of 
the  world,  copied  wherever  wealth  and  power  reared  palatial  mansions,  are  successive  modifications 
only  of  the  all  pervading  notion,  to  set  aside  the  forms  of  nature,  and  to  produce  in  their  stead 
features — artificial,  grotesque,  and  dictated  purely  by  imagination.  The  freedom  loving  tree, 
shorn  of  its  graceful  boughs  and  forms,  was  made  to  represent  a  stone  wall,  haystack  or  a  pea- 
cock. 

Designs  made  up  of  ever  repeating,  regular  and  geometrical  patterns,  could  not  fail  to  produce 
that  splendid  monotony,  for  which  the  ancient  gardens  are  so  famous.    Advancing  civilisation  and 
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refinement,  more  fally  comprehending  natare  u  the  source  of  real  beauty,  began  to  strive  for  it* 
instead  of  arbitrary  fancy.  And  this  desire  called  forth  that  new  progressire  dispensation,  which 
we  call  the  landscape  style,  or  landscape  gardening. 

It  is  not  my  intention  to  present  this  subject  as  a  science,  come  to  us  from  abroad ;  nor  do 
I  wish  to  point  the  Western  farmer  to  the  famed  parks  and  gardens  of  Europe  or  the  Eastern  States, 
upon  which  streams  of  treasure  have  been  lavished.  To  refer  him  only  to  the  charming  scenery  of 
our  Western  country ;  and  to  point  out  the  elements  of  beauty  transferred  from  nature  to  our 
grounds,  is  the  object  of  these  pages. 

It  may  not  be  unprofitable  to  glance  at  first,  though  hastily,  over  the  many  so-called  ornamen- 
tal grounds,  which  surround  the  happy  country  houses  of  our  land.  Are  not  most  of  them  a  con- 
fused mass  of  trees  and  shrubs  and  flowers,  planted,  as  it  were,  to  suit  the  sheerest  fancy  of  the 
owner  ?  Such  grounds,  when  neatly  kept,  may  be  very  pleasant  to  the  eye.  Their  verdant  lawns 
and  shady  groves,  invite  our  praise  and  admiration,  but  landscape  gardening — ^the  art  to  make  n 
ftcene  resembling  nature— has  no  relation  to  man's  confused  mass  of  shade  and  foliage. 

The  element  of  beauty,  of  which  the  endless  variety  of  nature's  scenery  is  composed,  form  tlM 
broad  and  lasting  platform  upon  which  the  art  of  landscape  gardening  has  been  built.  To  analjrse 
these  elements,  in  their  manifold  connections  to  each  other,  and  to  distinguish  them  from  many  de- 
fects found  in  outward  scenery,  should  be  the  study  of  the  improver.  To  produce  features  eeaen- 
tially  beautiful  and  true  to  nature ;  and  to  suit  them  with  good  sense  or  judgment  to  the  greatest 
degree  of  utility  for  our  grounds,  this  is  what  we  call  good  taste  in  landscape  gardening. 

Let  us  examine  a  fine  landscape,  seen  from  a  certain  distance,  either  in  nature  or  on  canvas.— 
What  is  it  which  lends  to  it  attraction,  or  |)roduces  that  emotion,  which  you  call  its  beauty?  This 
landscape  is  a  group  of  objects,  harmoniously  united  and  combined,  and  blended  by  a  proper  bal- 
ance of  light  and  shade,  and  of  form  and  color.  Take  away  this  gonial  harmony,  or  the  pleasing^ 
contrasts,  and  all  the  beauty  has  departed.  Ignore  in  gardening  this  fundamental  principle  of  har- 
mony and  of  contrast,  and  you  produce  nought  but  confusion. 

And  here  you  have  the  key-note  to  a  rational  system  of  gprouping,  without  which  no  pictnrt 
cva.  be  imagined.  You  divide  the  light  from  the  shade  by  a  due  proportion  of  lawn  and  wood.— 
You  contrast  one  group  from  its  neighbor  by  the  tint  of  its  foliage,  by  the  outline  of  its  boughs, 
or  by  the  colors  of  the  flowers. 

In  this  way  is  it  that  landscape  {gardening  produces  variety.  How  different,  indeed,  is  such 
Tariety  from  the  all-prevailing,  hap-hazard  mixture  which  makes  up  our  grounds  at  the  present. 

To  mention  another  Skd  abuse  of  landscape  gardening  in  this  connection,  let  us  look  at  tfas 
figures,  forms  and  outlines  seen  in  many  gardens.  Is  it  in  the  shape  of  a  heart,  a  pear,  a  star,  or 
the  half  moon,  that  the  beautiful  groups  of  nature  stand  up  in  bold  relief  ?  Are  not  such  ridica- 
lous  jimcracks  almost  universally  admired  and  freely  copied,  mistaken  for  most  excellent  taste  by 
many  whose  sense  of  true  taste  should  be  better  7 

Ck>ntrast  with  such  absurdities  the  graceful  forms,  the  flowing  outline,  the  native  liberty  of  s 
thousand  groups  and  masses,  sprung  up  in  the  woodland  or  the  prairie,  on  the  hillsides  or  in  tba 
▼alleys — forms  harmonious  and  contrasted,  in  bolder  masses  here,  in  lighter  linings  there.  To  create 
s  scene  resembling  nature,  this  endless  line  of  beauty  must  be  imitated.  With  varied  outlines  and 
the  proper  blending  of  form  and  color  well  applied,  your  work  will  nigh  resemble  nature's  patterns. 

Intimately  connected  with  the  laws  of  natural  planting,  is  the  consideration  of  the  conformap 
tion  of  the  ground,  upon  which  you  operate.  The  shaping  of  its  surface  is  of  the  utmost  importaaos 
in  the  arrangement  of  scenery — in  the  same  rado  indeed  as  the  surface  of  a  country  conditions  ths 
character  of  its  scenery.  As  a  rolling  country  is  more  pleasant  to  the  eye  tiian  a  flat  and  monoto> 
nous  plain,  so  will  pleasing  undulations  of  the  lawns  be  more  productive  of  beauty  in  our  grounds. 
Wherever  this  transformation  from  tffe  level  to  the  gently  rolling  can  be  attained,  without  too 
larg^  an  expense  of  moving  of  ground,  it  should  not  be  left  undone. 

We  have  said  above  that  the  surface  of  the  ground  conditions  the  entire  character  of  scene- 
ry. Upon  this  axiom  landscape  gardening  has  divided  th^  gently  undulating,  with  its  correspond- 
ing character  of  g^ace  and  roundness  in  its  groupings,  from  the  boldly  broken  and  spirited  forma- 
tions, knowing  the  one  as  the  beautiful  or  graceful,  the  other  as  picturesque  scenery.  These  distinct 
characteristics  should  always  be  adhered  to.  A  pernicious  mixing  of  the  one  with  the  other  will 
ever  produce  a  marring  discord,  detected  at  the  first  glance.  To  place  a  bit  of  the  picturesque,  say 
a  piece  of  rock-work,  upon  a  smooth  and  dressed  lawn,  before  your  very  front  door,  as  it  is  often 
Been,  is  ridiculous  in  the  extreme.        ' 

And  this  same  consideration  of  the  external  fitness  of  things  must  prevail  throughout.  If  yon 
introduce  water  in  your  picture,  you  must  place  it  on  the  lowest  ground,  and  shun  all  idea  of  ths 
stif^ess  of  a  straight  canal  or  a  round  and  artificial  pool. 

Operating  with  rock-work  yon  should  alway  place  it  where  it  might  have  sprung  up  on  its  own 
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toconnt  in  nature.   Each  featar«  mint  hare  its  preoed«nt  in  nature.   Deyoid  of  this,  it  becom^B  aa 
irtter  abtordity. 

With  the  same  mle  of  fiommon  sense,  yon  should  treat  all  considerations  of  comfort  and  con- 
Tenience,  so  essential  to  yow  permanent  abiding  place.  A  road  or  walk  is  a  necessity,  and  not  s 
component  indispensable  to  scenery.  It  shotdd  therefore,  clad  in  j^acef  ul  lines,  appear  a  helpmate 
and  not  a  contradiction.  Its  object  should  be  plainly  seen,  its  gpraceful  curve  or  winding  bend, 
must  appear  a  matter  of  necessity  rather  than  of  choice.  The  shape  of  the  gjound  and  groups 
along  its  line  must  explain  and  reconcile  its  course.  An  apparently  useless  or  a  vainly  twisted 
read  though  often  met  with,  is  always  an  indication  of  very  doubtful  taste,  and  lack  of  common 


Sound  judgment  also  will  guide  you  in  the  choice  of  the  scale  on  which  improvement  should 
be  made.  It  will  not  allow  you  to  attempt  an  elaborate  or  complicated  design  in  miniature,  on  a 
spot  where  natural  plainness  would  be  very  pleasing. 

Whatever  could  not  grow  and  thrive  in  nature  on  a  given  spot,  should  also  not  appear  as  forced 
and  cramped  into  our  grounds. 

Let  us  illustrate  this  rational  choice  of  scale,  and  its  proper  adaptation,  by  some  examples 
found  in  outward  scenery. 

In  your  rambles  through  the  fields  and  forests,  you  come  to  gproup  or  thicket,  whose  exquisite 
beauty  excites  your  admiration.  Though  small  in  extent,  its  blooming  outlines  are  fall  of  charms 
of  native  freedom.  You  admire  it  with  a  silent  wish  to  take  it  up  and  to  transplant  it  whole  and 
imdisturbed  into  your  garden,  as  its  sise  would  fully  suit  your  yard,  cut  up  at  present  by  petty  walks 
and  fancy  flower  beds.  'Here  is  an  offering  which  rational  landscape  gardening  has  for  you.  Ac- 
cept of  it,  and  you  will  have  a  thing  of  nature's  beauty  well  applied.  You  choose  the  choicest 
shrubs  and  flowers  for  its  formation,  and  these  will  make  your  group  far  more  inviting  than  the 
original  which  you  admired  in  the  woods. 

A  shady  cluster  of  lofty  forest  trees  will  also  teach  you  how  to  protect  the  homestead  from  the 
sun  and  wind.  Plant  such  a  cluster  in  your  yard,  and  shortly  you  will  acknowledge  that  groves 
are  very  pleasant  and  much  finer  than  your  neighbors'  scattered  trees. 

To  present  another  example,  let  me  point  you  to  one  of  the  many  beautiful  wood-embowered 
gentle  elevations,  those  gems  of  prairie  scenery,  as  they  run  along  and  join  on  to  the  timber  lands. 
Feeble  words  indeed  cannot  describe  t^e  smiling,  graceful  beauty  of  such  a  scene.  The  wish  to 
build  your  home,  to  rear  your  children  and  to  spend  your  days  on  such  a  spot,  could  surely  not  be 
called  a  wicked  thought ;  and  why  not  make  your  dwelling  place  just  such  a  favorite,  charming 
spot?-  A  slight  acquaintance  with  the  ways  of  landscape  gardening  will  teach  you  how  to  beautify 
your  dear  prairie  home,  in  native  prairie  style.  We  do  not  advise  you  to  copy  from  a  millionaire's 
pleasure  ground,  but  from  the  most  inviting  scenes  which  you  can  study  from  your  very  door. 

But  what  of  the  untold,  sunburnt,  wind  afflicted  towns  and  houses  looming  up  on  all  sides  on 
onr  treeless  prairies  ?  Has  progressive  horticulture  no  advice  for  them  to  ofl\»r  but  orchards,  ap- 
ples, grapes  or  pears  ?  The  rising  generation  will  eat  your  fruit,  but  will  demand  besides  a  mod- 
est amount  of  landscape  gardening. 

But  from  the  bleak  and  open  prairies,  let  us  enter  the  thick  and  gloomy  forest,  which  yet 
oorers  untold  acres  of  our  State.  A  weary  tramp  may  bring  us  to  a  spot  where  we  can  see  the  sun 
again.  And  what  a  scene  of  beauty  is  such  an  opening  in  the  woods.  A  truly  splendid  lawn,  sur- 
rounded by  majestic  masses  of  lofty  trees,  and  spreading  shrubs,  distinct  in  outline  and  in  foliage, 
aid  bordered  as  it  were,  by  a  wooded  landscape  in  the  f  ar.off  distance.  And  here  one  word  to  the 
dweller  in  the  woods.  Your  home,  a  cottage,  or  a  mansion,  should  be  surrounded  with  just  such  a 
timbered  lawn.  All  elements  of  beauty  are  in  your  forests,  awaiting  only  your  skillful  axe,  to  de- 
Telep  them  into  a  picture.  Select  your  openings,  and  your  distinct  leading  groups  and  masses, 
in  graceful  and  intricate  contours ;  you  save  a  cluster  here,  and  there  a  pleasant  thicket,  to  which 
yon  add  the  various  rarer  trees  and  shrubs  you  wish  to  plant.  How  many  charming  pleasure 
grounds  could  landscape  gardening,  rightly  understood,  bring  forth,  with  but  a  small  additional 
expense.  But  nowhere  is  nature's  kindest  gift  of  beauty,  or  the  voice  of  common  sense,  more 
sadly  and  ignobly  murdered,  than  in  the  clearing  and  destruction  of  our  woods .  A  lamentable 
practice  of  planless  cutting  down,  or  uniform  and  tasteless  thinning  out,  has  ruined  the  charm  of 
many  a  beautiful  forest  home.  And  when  the  job  of  destruction  is  completed,  you  see  the  sham 
improver  setting  out  his  ragged  locusts,  evergreens  and  some  flowering  bushes,  hap-hasard  as  his 
whim  and  fancy  may  dictate.    Is  this  intelligent  horticulture,  or  what  shall  we  call  it? 

Horticulture  has  been  called  the  poetry  of  agriculture.  What  is  it  that  should  make  it  so  ? 
We  will  cheerfully  grant  a  little  more  poetry  to  a  ruby  strawberry  than  to  a  potato,  or  a  higher 
and  loftier  meaning  to  a  barrel  of  flery  wine,  than  to  a  pile  of  com,  however  large.  But  if  the  aim 
and  ultimatum  of  horticulture  are  only  the  production  of  fruit  and  wine  (which  is  nothing  but  food,) 
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then  it  mvy  as  well  divide  tiie  honor  of  its  poetiy  with  agricnltnre  at  large.  To  be  of  higher  ord«r 
it  mast  yield  enjoyment  to  the  mind,  dropping  wreathe  of  beauty  all  along  its  path.  Bealistng 
this  distinction,  man  has  taken  the  lovely  flower  from  its  native  and  retired  spot  and  placed  it  be- 
fore his  door,  knowing  that  "  a  thing  of  beauty  is  a  joy  forever."  This  impnlse  for  the  beaatifol 
has  been  the  cradle  of  floricultare  and  of  ornamental  g^ardening  generally.  And  has  not  thif 
branch  of  horticnltore  ever  closely  followed  the  onward  march  of  mind,  of  civilsation  and  refine- 
ment? And  will  the  intelligent  and  educated  horticulturist  of  the  West  pretend  that  ornamental 
gardening  will  not  pay  ?  I  trust  that  every  one  will  ofiTer  cheerfully  his  helping  hand  to  foster  and 
to  encourage  the  noble  cause  of  showing  beauty,  comfort  and  refinement  broadcast  around  onr 
Western  homes.*  And  our  horticultural  societies,  though  overpowered  at  present  by  the  rage  for 
fruits  and  manufactured  wines,  will  they  not  lead  the  column  of  prog^ress  and  improvement  alike 
in  all  the  various  branches  of  the  charg^e  intrusted  to  their  fostering  care. 

We  have  the  promise  that  the  earth  shall  bloom  again  like  Eden.  To  hasten  its  fulfillment, 
let  every  one  beg^n  at  home  to  reg^enerate  his  own  dominion  and  let  him  strive  to  re-enthrone  the 
ideal  of  beauty  which  nature  has  scattered  so  bountifully  throughout  our  land. 

A  few  remarks  were  made  upon  landscape  gardening,  immediately  after  the  reading  of  tiM 
Bssay,  as  follows : 

Mr.  Oolman — I  think  that  this  Society,  and  others  of  the  same  class  have  been  neglecting  tiM 
Subject  of  this  Essay.  We  should  g^ve  it  a  much  more  important  place  in  our  deliberations  than 
we  do.  We  had  hoped  that  Mr.  Kern  would  have  been  here,  to  give  an  opinion  about  setting  out 
these  gprounds.  Columbia  has  some  of  the  finest  sites  for  buildings  that  are  in  the  State.  W« 
should  be  missionaries  in  the  higher  branches  of  horticulture,  as  well  as  in  fruit  culture. 

Mr.  Spalding— I  am  afraid  we  have  not  sufficient  time  or  information  on  this  subject.  TIm 
grand  difBculty  in  planting  is  to  know  t^e  form  and  habits  of  grow^  of  the  trees.  I  wish  to  caU 
attention  to  a  work  by  F.  R.  Elliott,  on  ornamental  planting  and  trees. 

The  following  Essay  was  then  read  by  John  H.  Tice. 

Before  I  read  the  essay  prepared  for  the  occasion,  I  will  state  hbw  I  came  to  prepare  it.  A  f^w 
weeks  ago  I  met  our  President,  who  said  that  he  wished  I  would  undertake  to  prepare  an  essay  on 
some  subject  connected  with  horticulture,  and  treat  it  from  a  scientific  point  of  view.  I  informed 
him  I  had  not  thought  of  any  such,  and  could  not  then  say  whether  I  would  or  would  not  complj 
with  his  request,  but  would,  in  due  time,  inform  him  of  my  d^rmination. 

Being  thus  left  free  in  my  choice  of  subjects,  I  thought  that  no  subject  could  interest  yon  more 
than  that  of  modification  of  climate,  and  the  means  by  which  it  can  be  effected.  The  progress  of 
civilization  starts  many  problems  for  solution,  moral,  social,  religious  and  physical.  With  only 
physical  problems  can  we,  as  horticulturists,  deal.  The  extreme  abnormal  condition  of  climate, 
brought  about  mainly  by  the  agency  of  man,  will  soon  force  upon  us  for  solution  the  problem  of 
dlmatic  modification.  A  great  portion  of  the  earth's  surface,  both  within  the  torrid  and  temperate 
rones,  is  now  uninhabitable  by  man.  While  the  human  raoe,  thus  far,  may  have  found  ample  room 
for  habitation,  yet  its  numbers  are  now  multiplying  with  greater  rapidity  than  ever.  And  soon  it 
will  want  room  to  spread  itself  over  the  sandy  plains  of  the  west,  the  arid  plains  of  Asia,  and  even 
the  Great  Sahara  of  Africa.  War,  pestilence  and  f8;mine,  the  dire  foes  of  humanity  in  former  ages, 
have  been  mitigated  by  the  progress  of  civilization,  of  medical  science  and  commerce.  Infants, 
not  even  feeble  ones,  are  no  longer  exposed  to  wild  beasts,  or  abandoned  to  perish  by  the  elements 
as  in  barbarous  times,  but  for  the  outcasts,  the  foundling^s  and  the  orphans,  civilization  erect»  hos- 
pitals, furnished  with  all  the  comforts  of  life.  The  general  external  conditions  of  the  race  have 
been  ameliorated,  so  as  to  contribute  to  health  and  constitutional  vigor*  ^  The  consequences  are  e 
rapid  increase,  which  will  soon  want  room,  and  must  find  it  in  now  inhospitable  deserts.  The 
question  of  climatic  modification,  then,  is  a  question  of  the  expansion  of  the  human  race ;  and  tiiie 
latter,  again,  a  question  of  man's  ability  to  transform  the  cheerless,  cold  Steppes  of  Siberia,  and 
the  burning,  sandy  deserts  of  Asia  and  Africa  into  genial  habitations  for  man.  The  essay  is  an 
endeavor  to  answer  the  last  question  affirmatively. 

HUMAN  AGENCY  CAN  EFFECT  CLIMATIC  MODIFICATIONS. 

ST  J.  H.  nci. 

Man's  mental  constitution  is  such  that  the  first  ideas  he  acquires  are  of  the  sensuous  world. 
Hence,  he  ascribes  all  the  physical  agencies  and  the  phenomena  that  he  sees  around  him,  to  a  sen- 
suous, materialistic  origin.  What  is  true  of  man,  individually,  is  true  of  the  race.  Hence,  the 
origin  of  the  materialism  that  marks  the  earliest  religions  and  philosophies,  and  the  long  ages  it 
required  to  develop  spiritualism.    What  is' singular,  spiritualism  owes  its  progress  more  to  those 
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who  dealt  with  matter  and  the  material  facts  of  the  universe,  than  to  those  who  had  especially  in 
charge  mental,  moral  and  spiritual  concerns.  Even  now,  theologians,  who  hare  not  kept  pace 
with  the  scientific  discoveries  and  mental  progress  of  ^e  age,  stand  aghast  at  the  boldness,  ear- 
nestness and  intensity  of  the  free  inquiry  which  characterises  the  present  ag^e,  and  predict  that  it 
will  end  in  nnirersal  materialism  and  atheism.  Be  not  alarmed,  for  the  reverse  is  true.  That  ear- 
nest desire  to  know,  which  sways  the  present  generation,  which  summons  to  its  bar  all  orders  of 
dogmas  to  give  an  account  of  themselves,  why  they  are  here,  and  what  they  are  doing  here ;  which 
interrogates  nature,  and  accepting  no  denial,  wrings  from  her  secrets  withheld  from  the  beginning, 
is  getting  responses  that  turn  man  from  the  material  toward  the  abstract,  the  ideal,  the  spiritual. 

Wiiat  emancipated  astronomy  from  the  gross  materialistic  idea  of  the  ancients,  that  the  heav- 
enly bodies  were  supported  and  carried  around  in  their  courses  by  revolving  crystaline  spheres  to 
wliich  they  were  attached?  What  has  freed  it  from  the  Ptolemaic  complex  and  mobile  machinery 
of  epicycles ;  or  from  the  etherial  currents  and  vortices  of  Descartes  ?  It  was  free  inquiry,  which, 
ander  the  lead  of  Newton,  struck  away  these  crude  devices,  and  substituted  the  action  of  a  uni- 
versal immaterial  force. 

When  we  consider  the  vast  field  comprehendedi  under  astronomic  science,  we  must  acknowl- 
edge that  the  demonstration  that  invisible  and  supersensuons  laws  govern  the  universe,  instead  of 
material  contrivances,  was  the  greatest  triumph  that  science  ever  achieved  for  spiritualism,  giving 
for  the  foundation  of  the  universe  a  pure,  immaterial  principle. 

Towards  the  close  of  the  last  century,  the  human  mind  reached  the  gpreat  principle  of  the  in- 
destructibility of  matter.  What  is  strange,  it  accomplished  it  by  a  material  implement,  the  bal- 
ance of  Lavoisier.  Before  that,  if  in  his  manipulations  and  processes,  a  portion  of  matter  disap- 
peared, the  chemist  had  this  ready  explanation,  it  was  destroyed.  So  long  as  it  was  admitted  that 
mattar  mis^ht  be  destroyed  or  wasted,  great  chemical  progress  was  impossible.  But  Lavoisier's 
chemical  scale-pan  demonstrated  that  though  matter  changes  with  protean  facility,  traversing  a 
thousand  cycles  of  change,  vanishing  and  reappearing  incessantly,  yet  it  never  wears  out  or  lapses 
into  nothing;  no  atom  is  ever  created  or  destroyed.  When,  therefore,  the  chemist  was  under  the 
necessity  of  starting  with  the  axiom  that  matter  is  indestructible,  he  was  compelled  to  account,  in 
his  result,  for  every  thousandth  part  of  a  grain  of  it  with  which  he  commenced.  Under  this  inex- 
orable condition,  he  had  to  improve  his  methods  and  manipulations  till  the  exaction  was  sat* 
isfied.  The  result  was  rapid  development  of  analytic  chemistry,  and  placing  it  upon  that  advanced 
and  exalted  position  it  now  occupies. 

Again,  if  we  take  heat  and  examine  the  former  theories  concerning  it,  the  same  law  of  advance 
from  materialism  towards  spiritualism  is  manifest.  The  old  hypothesis  was,  that  lieat  was  latent 
matter,  a  subtle  flaid,  phlogiston,  which  inter-penetrated  all  substances.  The  gpreat  chemist,  La- 
voisier, with  his  balance,  demonstrated  that  heating  bodies  did  not  increase  their  weight ;  there- 
fore, the  phlogistic  hypothesis  of  an  invisible  fluid  or  latent  matter  was  a  delusion.  But,  unable 
to  free  himself  from  the  old  notion  of  materiality,  he  called  heat  an  imponderable  element,  to  which 
he  gave  the  name  of  caloric. 

Benjamin  Thompson,  better  known  as  Oount  Rumford,  a  native  of  Wobum,  Massachusetts,  hag 
the  honor  of  demonstrating  the  fallacy  of  the  caloric  theory,  and  of  all  others  based  upon  the  mate- 
riality of  heat,  and  of  announcing  the  true  and  now  accepted  theory,  that  heat  is  a  mods  of  motion. 

In  a  paper  contributed  to  the  Royal  Society  of  London,  and  published  in  its  Transactions  for 
1798,  he  describes  his  experiments  in  evolving  heat  by  rubbing  two  metalic  surfaces  tog^ether,  which 
he  says,  "gave  off  a  constant  stream  of  heat  in  all  directions,  and  without  any  signs  of  diminution 
and  exhauttion,"  He  further  states  :  "In  reasoning  upon  this  subject,  we  must  not  forget  thst 
mo9t  remarkable  eireumeiance,  that  the  source  of  heat  generated  by  friction,  in  these  experiments, 
appears  evidently  inexhaustible.  It  is  hardly  necessary  to  add,  that  anything  which  insulated  bod. 
ies  can  continue  to  furnish  vfithout  Hmitationf  cannot  possibly  be  a  material  tubetance.  And  it  ap- 
pears to  me  to  be  extremely  difficult,  if  not  impossible,  to  form  any  distinct  idea  of  anything  capa- 
ble of  being  excited  and  communicated  in  these  experiments,  except  it  be  motiok." 

In  the  same  paper,  amongst  other  experiments  performed  by  him,  he  describes  how  he  made 
water  to  boil  in  a  wooden  box  surrounding  an  iron  cylinder,  in  which  a  plunger  under  a  pressure  of 
10,000  pounds,  was  made  to  revolve  at  the  rate  of  32  revolutions  per  minute.  In  2^  hours  the  water  in 
the  box  boiled.  The  facts  stated  by  Rumford,  and  the  inference  deduced,  by  an  inexorable  logic, 
from  them,  "that  anything  which  insulated  bodies  can  furnish  without  limitation,  cannot  possibly 
be  a  material  substance,''  was  fatal  to  the  caloric  theory.  Rumford  considered  it  so  ;  and  there- 
fore, with  a  boldness  and  penetraUon  characteristic  of  true  genius,  he  substituted  the  now  accepted 
theory ;  that  in  the  production  of  the  evolved  heat,  it  was  impossible  to  conceive  that  anything  had 
been  communicated,  except  MonoM .  Modem  scientists,  it  is  true,  express  the  same  idea  in  a  dif- 
ferent formula ;  "heat  is  %  mode  of  motion ;"  that  is,  motion  is  a  geniut  of  which  heat  is  one  of 
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the  tpeciei*  But  tluB  does  not  rob  him  of  the  honor  of  its  discovery ;  for  he  eyidently  onderrtood 
the  whole  problem  proposed,  and  the  sufficiency  of  his  solution.  Having  used  horse-power  to  pro- 
duce the  motion  employed  by  him,  he  says,  '<Heat  may  thus  be  produced  merely  by  the  strength  of 
ft  horse,  and,  in  case  of  necessity,  this  might  be  used  for  cooking  victuals.  But  this  method  of  pro- 
ducing heat  cannot  be  advantageous,  for  more  heat  might  be  product  by  using  the  fodder  necessa- 
ry for  the  support  of  the  horse  as  fuel."  That  is,  the  fodder,  if  burned,  would  produce  an  amount 
of  heat  equivalent  to  that  evolved,  less  the  amount  lost  by  friction  of  other  parts  of  the  machinery 
and  the  animal  heat  evolved  and  lost  while  performing  the  work ;  which  squares  exactly  with  tht 
now  accepted  theory. 

As  it  was  with  heat,  so  it  was  with  the  other  dynamic  forces,  light,  electricity,  magnetism  and 
chemical  affinity.  Each  was  supposed  to  be  an  invisible,  subtile,  interpenetrating  fluid.  Lavoisier's 
chemical  scale-pan  showed  they  all  lacked  ponderosity,  an  essential  property  of  matter ;  they  wer«, 
therefore,  placed  with,  heat,  as  "imponderable  elements."  But  their  materiality  remained  unques- 
tioned.   Science  has  now  demonstrated  that  they  all  are  purely  immaterial,  cosmical  forces. 

It  has  already  been  stated,  that,  only  at  the  beginning  of  the  present  century,  did  the  human 
mind  attain  to  the  great  physical  truth,  that  matter  is  indestructible.  It  was  more  than  a  half  cen- 
tury later  before  it  attained  to  the  still  greater  truth,  the  underlying  principle  of  all  being,  the  in- 
destructibility of  cosmical  forces  ;  and  consequently  of  all  forces  of  whatever  nature  or  origin. 
The  phenomena,  indeed,  by  which  they  manifest  themselves  in  various  forms  to  our  senses,  perish  ; 
but  they  live  in  all  their  original  potency  in  their  effects. 

To  explain :  motion  is  lost,  that  is,  it  has  expended  itself  on  some  substance.  It  has  ceased  to 
exist  as  motion  ;  but  the  substance  that  arrested  the  motion,  has  been  heat,  perhaps,  electrified  ^ 
magnetized ;  and  consequently,  has  had  its  structure  more  or  less  changed.  In  short,  it  is  no  longer 
the  same  identical  substance,  in  its  properties,  as  before.  If  we  take  the  now  heated  body,  we  can 
with  its  heat  reproduce  motion ;  or,  we  can  produce  an  electric,  or  magnetic  current,  chemical 
combinations,  etc.  With  electricity,  we  can  produce  motion,  light,  heat,  magnetism  and  chemical 
combinations.  And  so  of  all  forces.  We  find  each  reverts  and  is  lost  in  its  genius,  motion.  Hence 
science  calls  them  all  modes  of  motion  ;  that  is,  motion  is  the  genus,  and  heat,  light,  electricity^ 
magnetism  and  chemical  affinity  are  the  species.  Each  correlates  mediately  or  immediately  to  mo- 
tion that  produced  it,  and  is  its  equivalent. 

All  nature,  therefore,  is  a  store-house  of  forces.  Besides  those  already  enumerated,  there  are 
gravity,  attraction  and  cohesion ;  some  emanating  from  lunar,  solar,  sidereal,  or  other  cosmical 
sources,  inhering  in  organic  and  inorganic  bodies,  yet  everywhere,  they  are  equivalent  to  the  ener- 
gy expended  in  storing  them  up.  By  gravitation  the  rain  falls  to  the  earth,  and  the  rivers  flow  to 
the  sea,  yet  the  power  of  gravitation  in  both  cases,  is  but  equivalent  to  the  force  of  solar  heat 
which  raised  the  vapor  to  the  upper  atmosphere.  Hence,  there  is  not  only  a  correlation  and  equir. 
alence,  but  a  conservation  of  forces. 

It  is  only  necessary  briefly  to  state  how  largely  man  avails  himself  of  these  forces,  but  it  would 
be  presumptuous  to  mark  the  limits  to  the  extent,  or  predict  how  much  farther  he  will  avail  hims^ 
of  them  in  the  great  future,  now  looming  up  so  gorgeously  before  us.  That  power  which  puts  man 
in  instant  communication  with  the  remotest  parts  of  the  globe,  and  almost  endows  him  with  ubi- 
quity, lies  inert  in  an  acid  and  a  metal  until  it  is  liberated  by  electric  action  caused  by  juxtaposi- 
tion. The  flying  car  that  outstrips  the  wind,  is  driven  by  a  liberated  force  derived  from  the  sun  and 
stored  up  in  a  rank  veg^etation,  now  converted  into  coal,  millions  of  years  before  the  earth  was  a 
fit  habitation  for  man.  The  water  power  that  turns  our  mills,  grinds  com,  spins  cotton  and  wool, 
weaves  cloth,  and  manufactures  the  necessaries  and  luxuries  of  life,  is  the  equivalent  of  solar  power 
exerted  thousands  of  miles  distant,  generating  heat  to  evaporate  water  and  currents  of  air  to  float 
the  vapor  over  these  distant  shores  for  our  accommodation.  Nay,  further,  every  thought  that 
springs  up  in  the  active  brain  of  man,  every  emotion  productive  of  pleasure,  or  pain,  and  every 
muscular  movement  in  living  animals,  is  an  expenditure  of  power  derived  from  the  sun  and  stored 
up  in  the  food  consumed. 

Bat  though  it  is  true  that  all  the  movements  of  animated  nature,  and  the  mechanical  contri- 
vances of  man  are  produced  by  the  liberated  forces  stored  up  and  conserved  from  former  epochs^ 
yet  we  can  never  evoke  from  the  inexhaustible  magazine  of  nature  any  force  exceeding  the  energy 
exerted  in  its  composition.  Nor  can  we  obtain  a  force  exceeding  the  power  employed  in  its  libera- 
tion. One  always  is  the  equivalent  of  the  other.  Were  it  otherwise,  and  we  could  create  foroe^ 
that  is,  obtain  an  increment  over  and  above  that  expended  in  its  liberation,  then  we  could  produce 
perpetual  motidn.  But  since  we  can  no  more  create  force  than  we  can  matter,  therefore,  the  inven- 
tion of  perpetual  motion  must  forever  remain  in  abeyance. 

We  are  now  prepared  to  pi^ceed  to  a  demonstration  of  tiie  proposition  stated  in  the  beginning. 
''Human  agency  can  effect  climatic  modification." 
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From  what  has  already  been  said^  it  is  evident  that  if  we  hare  motion  we  can  g^t  heat.  More- 
over, since  the  heat  obtained  will  be  the  equivalent  of  it  consumed  in  the  production  of  motion, 
the  quantity  of  heat  we  can  command,  must  depend  upon  the  momentum  of  the  body  in  motion  we 
are  dealing  with. 

It,  therefore,  occurs  to  everybody  that  we  have  such  a  source  of  heat  in  the  winds  that  sweep 
over  the  earth's  surface.  Atmospheric  currents  are'  produced  by  solar  heat  warming  unequally 
certain  portions  of  the  earth's  surface  and  the  superincumbent  atmosphere.  Being  specifically 
lighter,  the  wanned  atmosephere  rises,  and  the  surrounding  colder  air  rushes  in  and  supplies  the 
place.  Strong  winds  as  far  remote  as  the  poles,  are  produced  by  the  heating  of  the  air  under  the 
Equator.  Remote  as  these  currents  are  from  the  seat  of  the  disturbance  that  causes  them,  yet,  if 
it  were  possible  to  completely  arrest  them,  they  would  evolve  an  amount  of  heat  equivalent  to  that 
consumed  in  producing  the  disturbance. 

It  is  well  known  that  our  treeless  prairies  are  almost  uninhabitable  in  the  winter,  while  the  ad- 
jacent forests  have  a  climate  so  moderated  as  to  be  quite  comfortable.  Moreover,  it  is  also  known 
that  great  modifications  in  climate  are  experienced,  as  settlements  extend,  trees  are  planted,  and 
forests  spring  up.  Those  living  in  a  timbered  country  also  know  how  much  colder  it  is  in  the  open 
fields  than  ^n  the  timber.  Even  dumb  animals  know  thin,  and  when  a  cold  winter  storm  encounters 
them  in  the  open  fields  they  fly  to  the  timber  for  shelter.  What  is  the  explanation  of  these  facts  ? 
An  explanation  has  been  attempted  by  stating  that  evaporation  from  the  body  is  so  much  greater 
in  wind  than  in  a  quiet  atmosphere.  As  far  as  evaporation  contributes  to  this  difference,  it  can 
only  affiBCt  our  feelings.  We,  however,  cannot  judge  of  the  degree  of  cold  by  our  feelings,  but 
by  the  indications  of  the  thermometer.  It  is  not  aflTected  by  evaporation  unless  its  bulb  be  moistened, 
yet  it  also  indicates  a  great  difference  between  the  two  localities.  Some  other  explanation  than  the 
evaporation  theory  must  then  be  sought. 

The  thermometer  indicates  the  true  difference  between  the  temperature  of  the  open  and  shel- 
tered locality,  says  another,  but  this  difference  is  not  owing  to  the  heat  evolved  by  arresting  at- 
mospheric motion,  but  to  the  compression  of  the  atmosphere  against  which  motion  expends  itself, 
for  it  is  a  well  established  principle  that  if  force  enough  is  employed  to  compress  a  body,  heat  is 
evolved.  To  this  theory  it  would  be  a  sufficient  answer  to  state  that  motion  does  not  expend  itself 
in  dashing  against  a  stationary  atmosphere,  but  against  the  forest.  The  atmosphere,  before  the 
storm  commences,  is  stationary  in  the  open  plain  as  well  as  in  the  forest,  yet  we  find  it  is  so  ex- 
ceedingly mobile  as  soon  to  move  away  with  the  storm,  therefore,  but  little  compression  can  take 
place,  and  consequently  but  a  small  amount  of  heat  evolved.  It  is,  however,  true  that  stationary 
Atmosphere  being  struck  by  a  storm  will  to  a  limited  degree  be  compressed,  and  to  that  extent  will 
avolve  heat.  It  is  also  true  that  in  this  case  nothing  would  be  gained,  for  the  same  amount  of  heat 
evolved  by  compression  would  be  reabsorbed  when  the  atmosphere  resumed  its  former  tension. 
This  evolution  and  reabsorbtion  of  heat,  to  explain  anything,  must  produce  an  oscillation  in  the 
thermometer,  indicating  warm  when  the  quiet  atmosphere  is  first  struck  by  the  storm,  and  cold 
when  the  compression  is  over.  But  there  is  no  such  an  indication.  The  thermometer  obstinately 
maintaius  a  difference  in  temperature  between  the  exposed  and  sheltered  localities.  The  heat 
avolved  by  compression  is  therefore  so  infinitely  small  as  not  to  be  measurable  by  the  thermometer 
when  either  evolved  or  reabsorbed.  But  admitting  it  were  measurable,  then  by  subtracting  it, 
there  would  still  be  a  large  residuum  not  accounted  for.  This  residuum  can  only  be  accounted  for 
by  the  arrestation  of  motion  in  atmospheric  currents. 

Thus  nature,  that  wisest  of  all  instructors,  teaches  both  the  highly  endowed  creature  man,  and 
the  irrational  dumb  animals,  by  pointing  out  to  them  localities  where  the  fury  of  the  raging  ele- 
ments are  assuaged,  and  indicates  the  conditions  of  their  mitigation. 

It  is  evident  that  evergreens,  on  account  of  the  persistency  of  their  foliage,  are  better  wind- 
breaks than  deciduous  trees. 

Motion  in  being  arrested  produces  friction,  and  friction,  between  any  kind  of  bodies,  produce! 
heat.  Therefore,  evergreens  will  not  only  develop  more  heat  but  their  trunks  indicate  a  higher 
temperature  than  deciduous  trees.  Thermometers  inserted  in  their  trunks  show  a  varying  tempera- 
tofe  of  from  three  to  five  degrees  in  favor  of  the  evergreens,  according  to  the  strength  of  the  wind 
arrested. 

It,  therefore,  remains  to  determine  Ae  thermal  equivalence  of  motion.  If  we,  knowing  tiie 
mati  and  velocity  of  a  body  in  motion,  can  determine  the  quantity  of  heat  evolved  by  its  arresta- 
tion, then  the  problem  proposed  admits  easily  of  a  mathematical  demonstration. 

The  physical  law,  determined  by  the  experiments  of  Dr.  J.  P.  Joule,  is,  that  772  lbs.  falling  one 
loot,  or,  which  is  the  same  thing,  one  pound  falling  772  feet  will  raise  the  temperature  of  a  cubic 
foot  of  water  through  one  degree  of  Fahrenheit.  « 

STow,  what  is  the  mechanical  effect  the  vU  viva  of  this  force  whose  thermal  equivalent  is  ona 


Digitized  by  V^OOQ IC 


526  MISSOUBl  A0RICULTUBB. 

degree  in  a  cubic  foot  of  water?  Jhe  vU  viva  ir  the  amount  of  work  a  body  in  motion  win  perform 
before  it  comes  to  rest.  It  is  found  by  multiplying  the  mass  (weight)  by  the  square  of  the  velocity ; 
and  the  law  is  expressed  by  the  algebraic  formula  vU  viva  M  t>. 

But  what  is  the  velocity  of  a  body  falling  one  foot  from  a  state  of  rest  ?  A  falling  body  being 
continuously  acted  upon  by  gravity,,  is  constantly  accelerating  its  velocity.  The  final  Telocity  of 
a  body  falling  one  foot  from  a  state  of  rest,  must  therefore  be  ascertained. 

The  space  described  by  a  body  falling  from  a  state  of  rest  under  the  influence  of  gravity  is 
ascertained  by  at^tual  experiment  to  be  16  1-12  feet  during  the  first  second ;  during  the  second 
second  64^  feet ;  during  the  third  second  144}  feet ;  and  during  the  fourth  second  257|  feet.  From 
these  facts,  the  law  of  motion,  under  the  effects  of  gravity,  is  determined  to  be  the  square  of  the 
time  in  seconds,  multiplied  by  16  1-12.  This  law  is  expressed  by  the  formula  s  (space) 
«=  16  1-12  T.  2. 

Actual  experiments  also  have  determined  that  the  final  velocity  a  falling  body  has  acquired 
during  the  first  second,  is  32  1-6  feet.  For  if  it  received  no  further  impulse  from  gravity,  it  would 
pass,  during  the  next  second,  over  32  1-6  feet  of  space.  If  it  falls  two  seconds,  its  final  velocity 
will  be  64^  feet;  if  three  seconds,  96  T-12  feet;  and  if  four  seconds,  128)  feet.  Hence  the  law  of 
the  final  velocity  of  a  falling  body,  is  32  1-6  (the  final  velocity  at  the  end  of  the  first  second)  mul- 
tiplied by  the  number  of  seconds  since  it  started  from  a  state  of  rest.  This  law  is  expressed  by  the 
formula  v,  (velocity)  =  32  1-6  T. 

We  have  now  two  equations,  expressing  two  laws ;  first,  that  of  motion,  and  secondly^  that  of 
final  velocity  under  gravity. 

That  is  s  *=  16  1-12  T  ^  and 
v  =  321-6    T. 

From  these  we  can  easily  ascertain  the  final  velocity  of  any  falling  body  for  any  given  space. 

[One  page  of  the  manuscript,  which  g^ves  the  algebraic  ploblems  or  statements  by  which  the 
conclusions  are  reached  or  proven,  is  here  omitted,  as  we  have  not  the  algebraic  characters  to  set  it 
np  so  as  to  be  intelligible.— Pbintbr.] 

Since  the  vii  viva  ia  49,408  lbs,  therefore  this  latter  is  equal  to  one  degree  of  heat,  in  a  eubie 
foot  of  water. 

It  has  already  been  stated  that  the  vi9  vipa  of  the  weight  or  mass  (M)  of  a  body,  and  its  veloo- 

ity  V,  is  always  expressed  {cateri9  paribru)  by  the  formula  M  v  x*  Hence  two  bodies  of  different 
weight  (M  and  M  i)  with  different  velocities  (v  and  v-^)  possess  equal  vii  viva,  if  the  condition 

Mv=^Mivlis  satisfied.  If,  therefore,  the  weights  of  two  bodies,  and  their  velocities,  are  knowDi 
the  equivalence  of  their  vi$  viva  can  be  determined. 

Assuming  that  a  cubic  foot  of  air  weighs  0.08  lbs  (which  it  does,  within  a  small  fraction),  we 
determine  the  masses  of  air,  per  second,  for  winds  moving  with  the  respective  velocities,  to  be  as 
follows : 

20  miles  per  hour  »«  29^  feet  per  second  «»  2.35  lbs. 
26    "  "         =361    "  '"       -=2.93  lbs. 

30    **         **         «.44      tt  ti      «- 3.52  lbs. 

40    "         "         -=58t    **  "      «=  4.69  lbs. 

The  vi»  viva,  respectively,  are  as  follows  : 

That  of  20  miles,  1786.7755  lbs  per  second. 

"        25      "      3938.8869      "  " 

*'       30      "      6814.72         "  " 

''       40      "    16140.9  "  " 

And  the  time  required  to  raise  the  temperature  of  one  cubic  foot  of  water  through  one  degree 

of  Fahrenheit,  is : 

That  of  20  miles,  28  seconds,  nearly. 
'*  >     25     "      12^      «' 
"       30     "        71      " 
"       40      "       3 1-16  seconds. 
But  since,  if  equal  weights  of  water  and  air  are  compared,  the  capacity  of  water  for  heat,  as 
compared  with  that  of  air,  is  found  to  be  four  times  that  of  air ;  and,  since  water  is  about  800  times 
heavier  than  air,  therefore  the  heat  required  to  raise  the  temperature  one  degree  in  a  cubic  foot  of 
water,  will  raise  the  temperature  one  degree  of  four  times  800,  or  3,200  cubic  feet  of  air. 

From  this  we  determine  that  the  winds  having  the  aforesaid  velocities  will,  in  one  minute,  heat 
the  following  dimensions  of  air  one  degree : 
20  miles,  6,859  cubic  feet. 
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25     "    16,3«0         " 
80     "    26,464         " 
40     "    62,800         " 
Sappose  now  there  is  interposed  an  evergreen  hedge  a  mile  long  and  20  feet  high,  so  dense  as 
completelj  to  arrest  a  current  of  air ;  this  hedge  will  present  105,600  square  feet  to  the  action  of 
the  wind.    Since  the  temperature  of  the  aforesaid  number  of  cubic  feet  is  raised  one  degree  bj  the 
heat  eyoKed  in  one  minute  from  the  action  of  the  wind  upon  one  square  foot  of  surface,  the  heat 
evolved  by  a  hedge  of  105,600  square  feet  of  surface  would  be,  for  the  winds  having  the  aforesaid 
Telocities,  as  foUows : 

lo  60  lOO 

20  mUes,    724,310,400  cubic  feet       144,862,080  cubic  feet       72,431,040  cubic  feet 
25    '/      1,622,016,000         «  824,403,200         "  162,201,600         " 

80    '<      2,794,598,400  "  558,919,680  *'  279,459,840  " 

40    "      5,575,680,000  "  1,115,186,000  "  657,568,000  " 

If  we  take  the  mechanical  equivalent  of  a  wind  moving  30  miles  an  hour,  and  beating  ag^ainst 
such  a  hedge  as  we  have  supposed,  we  find  that  the  heat  evolved  in  one  minute  is  more  than  enough 
to  raise  the  temperature  of  the  air  ten  degrees  in  a  room  3,000  feet  long,  3,000  feet  wide  and  31  feet 
hig^ ;  and  in  one  hour,  of  60  such  rooms ;  and  in  ten  hours,  of  600  such  rooms. 

Ag^in,  since  the  hedg^e  is  one  mile,  5,280  feet,  long,  the  heat  evolved  in  one  minute  would  be 
adequate  to  heating  a  room  ten  degrees,  of  5,280  feet  long,  1,700  feet  wide,  and  31  feet  high ;  in 
one  hour  a  room  of  the  same  height,  5,280  feet  wide,  102,000  feet  long;  and  in  10  hours,  a  room  of 
the  same  height  and  width,  and  1,020,000  feet  long,  or  193  miles  long,  one  mile  wide,  and  31  feet 
high. 

These  calculations,  based  upon  the  ascertained  and  established  laws  of  physics,  show  the  amount 
of  heat  evolved  is  enormous ;  and  is  a  demonstration,  as  far  as  temperature  is  concerned,  of  our 
proposition  that  human  agency  can  effect  climatic  modifications. 

The  demonstration  is  clear  and  complete  of  man's  ability  to  command  and  use  the  forces  of 
nature  for  his  own  comfort  and  well-being,  and  of  that  of  the  wjiole  animal  kingdom.  A  heavy  re- 
sponsibility, therefore,  rests  upon  him ;  for  if  he  can,  and  does  not*  avail  himself  of  the  means 
placed  within  his  reach  for  modifying  the  rigors  of  climate,  he  is  grossly  culpable  of  abusing  the 
authority  confided  to  him  by- the  Almighty,  ''to  have  dominion  over  the  fowls  of  the  air,  and  over 
the  cattle,  and  over  all  the  earth."  For  if  he  can  temper  the  wind  that  it  will  not  visit  roughly 
even  the  ahorn  lamb,  and  does  not  do  it,  he  is  responsible  for  all  the  suffering  caused  to  any  crea- 
ture by  the  rigors  of  an  unmitigated  climate.  It  is  an  unquestionable  fact  that  the  climates  of  the 
Upper  Susquehannah,  of  the  Juniata,  Potomac  and  Shenandoah  are  not  subject  to  such  extremes  of 
cold  as  the  same  latitudes  are  in  the  valley  of  the  Mississippi.  They  are  too  remote,  besides  they 
are  cut  off  by  a  range  of  mountains  from  the  Atlantic,  to  feel  its  modifying  influence.  Their  more 
equable  temperature  must,  therefore,  be  owing  to  some  other  cause.  What  other  cause  can  there 
be  but  the  fact  that  the  Arctic  storms,  which  visit  the  valley  of  the  Mississippi  with  such  destruct- 
ive and  merciless  fury,  never  reach  these  Sheltered  valley*?  Why?  Because  they  are  arrested  by 
the  interposition  of  the  Apalachian  chain,  and  their  fury  converted  into  genial  heat  for  the  comfort 
of  the  inhabitants  of  these  protected  valleys. 

Sailors  have,  from  time  immemorial,  asserted  the  seeming  paradox  that  a  storm  warms  the  sea. 
Thermometrical  observations  have  now  established  it  as  a  fact,  that  the  difference  of  temperature  in 
the  ocean  before  and  after  a  storm  varies  sometimes  as  much  as  two  degrees  of  Fahrenheit ;  show- 
ing beyond  question  that  its  temperature  has  been  raised,  during  the  storm,  the  number  of  degreef 
of  difference. 

It  is  also  a  well  known  fact  that  along  the  lakes  on  the  Oanadian  border,  the  temperature  of 
the  climate  is  much  modified  by  the  prestnce  of  these  large  bodies  of  water.  The  same  Arctic 
ftorms  that  sweep  the  valley  of  the  Mississippi  pass  over  these  lakes  also,  but  their  fury  is  so  much 
tempered  by  the  water  that  they  never  show  the  same  extreme  rigorous  cold  they  do  -further  west 
It  is  also  weU  known  that  the  peach  crop  on  the  eastern  shore  of  Lake  Michigan  scarcely  ever  fails, 
even  when  further  south  the  storm  has  swept  it  clean  to  below  the  mouth  of  the  Ohio.  In  part,  this 
modification  is  due  to  the  radiation  of  heat  from  the  unf roien  water,  which  we  have  already  seen 
amounts  to  one  degree  of  Fahrenheit  in  8,200  cubic  feet  of  air,  for  every  degree  of  heat  lost  by  one 
cubic  foot  of  waUr.  But  taking  the  fact  furnished  by  the  ocean,  the  water  of  the  lakes  may  itself 
be  warmed  two  degrees,  and  consequently  may  add  two  degrees  of  heat  to  every  one  degree  of  sim- 
ple radiation. 

It  is  to  be  regretted  that  thermometrical  observations  have  not  been  made  with  reference  to  the 
influences  that  timber  exerts  in  modifying  the  temperature  of  those  gjelid  storms  proceeding  from 
the  Arctic  xone,  that  sweep  more  or  less,  every  winter,  the  basin  of  the  MississippL    This  might 
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easily  be  done,  and  the  exact  difference  determined  between  the  temperature  obserred  along  s  lino 
of  timbered  lands,  and  along  a  similar  line  on  the  open  prairie.  For  sach  lines  often  lie  parallel  to 
the  axis  of  the  storm.  The  great  storm  of  January,  1864,  moved  nearly  on  the  same  parallel  of  laiti- 
tude  from  west  to  east.  At  Kansas  City,  where  it  struck  the  timbered  land  after  trayersing  thm 
treeless  plains  between  the  Missouri  and  the  Rocky  Mountains,  the  temperature  observed  was  ab^ut 
20O  below  sero  ;  in  St.  Louis  county  it  was  about  22o  below,  and  at  Cincinnati  it  was  120  below  ; 
at  Portsmouth,  Ohio,  at  sero,  only ;  showing  that  in  its  course  between  Kansas  and  Cincinnati  it 
wanned  up  170,  and  from  Kansas  to  Portsmouth,  Ohio,  at  the  mouth  of  the  Fk:ioto,  290. 

As  a  general  thing,  a  storm  from  the  west,  northwest  or  north  is  five  degrees  colder  at  Kansas 
City  than  at  St.  Louis.  This  difference  is  attributable  to  the  fact  that  no  storm  can  reach  St.  Lonis 
without  passing  through  a  more  or  less  densely  timbered  district  for  150  to  200  miles;  while  it 
reaches  Kansas  from  any  of  these  points  through  an  almost  treeless  region. 

But  it  is  not  necessary  to  establish  a  general  fact  by  special  examples,  when  the  general  fact  is 
Almost  everywhere  admitted.  But  a  few  o^er  illustrations  of ^a  different  character  will  not  be  out 
of  place. 

The  climate  of  the  Kew  England  States,  it  is  admitted,  has  become  colder  since  the  partial 
denudation  of  the  mountains  and  the  destruction  of  the  evergreen  forests  of  Vermont  and  New 
Hampshire  have  taken  place  to  supply  the  demand  for  timber.  While  the  immense  pine  forests  of 
Wisconsin  and  the  northern  part  of  Michigan  remained  untouched  by  the  lumberman's  axe,  peaches 
were  a  sure  crop  in  the  central  part  of  Michigan  and  northern  Indiana,  while  now  they  cannot  bs 
raised  at  all. 

Everybody  has  a  notion  that  trees  for  wind-breaks  are  necessary  to  shelter  orchards,  vineyards, 
dwellings,  bams  and  stock  from  the  fury  of  cold  winds ;  yet,  as  far  as  I  know,  not  a  solitary  in- 
stance is  on  record  of  any  observations  made  to  determine  the  thermal  effect  of  these  wind-breaks. 
My  neighbor,  Mr.  Henry  Shaw,  at  his  Botanical  Garden,  ha4B  a  dense  hedge  of  Scotch  fir  (Pifrot  SO- 
VfitrU)  about  a  thousand  feet  long  and  about  fifteen  feet  high,  extending  north  and  south  along  tbs 
west  line  of  his  Fruticetum.  One  bitter  cold  day>  when  the  wind  was  blowing  from  the  west  at  ths 
rate  of  about  20  miles  an  hour,  curiosity  induced  me  to  make  some  thermometrical  observatioiis 
along  the  exposed  and  sheltered  sides  of  the  hedge.  The  day  was  cloudy  and  the  time  between  two 
and  three  o'clock,  so  if  there  was  any  solar  influence  it  was  on  the  west  side  of  the  hedge.  On  the 
west  side  the  thermometer  indicated  90,  on  the  east  side,  partially  hung  in  the  hedge,  150.  Passing 
eastward,  with  a  considerable  ascent  of  the  ground,  the  mercury  gradually  sunk,  and  at  about  ninely 
feet  east  of  the  hedge  it  stood  lio.  A  trial  at  different  stations  on  both  sides  of  the  hedge,  gavs 
the  same  average  results. 


Another  modification  wrought  would  be  the  increased  amount  of  summer  rains.  In  the*  Bible 
we  read  of  the  "early  and  latter  rain."  The  latter  rain  was  essential  in  Palestine  to  an  abundant 
harvest,  coming  at  the  time  when  it  was  needed  to  fill  the  ear  and  mature  the  seed.-  At  prerent  ths 
latter  rain  is  entirely  unknown.  Why  ?  Because  in  the  whole  length  and  breadth  of  the  land  there 
are  no  trees  except  in  gardens  where  they  are  cultivated  for  fruit  or  shade.  If  a  shrub  springs  up 
on  the  plains,  it  is  gathered  by  the  improvident  Arab  for  fuel.  The  whole  land  has  therefore  become 
a  scorched  desert  plain  in  summer,  and  a  bleak,  barren,  dreary  prospect  in  winter.  It  no  more 
answers  the  description  of  a  **  land  flowing  with  milk  and  honey."  Milk  there  is  none,  for  there  is 
BO  herbage  for  cattle ;  and  as  for  honey  there  may  yet  linger  a  few  surviving  but  impoverished 
colonies  of  bees  in  the  rocks  of  the  desolate  mountains. 

To  the  east  of  Palestine  the  land  has  been  reduced  to  the  same  sterility  and  desolation  by  the 
ignorance  and  improvidence  of  man.  There  are  the  ruins  of  immense  cities,  of  Palmyra  and 
others,  once  the  seats  of  commerce,  wealth  and  refinement,  situated  on  plains  once  fertile  and  pro- 
ductive, not  only  of  the  necessaries,  but  also  of  the  luxuries  of  life.  Those  plains,  rainless  in 
summer,  and  swept  by  keen,  bleak  winds  in  winter,  are  now  treeless  and  consequently  sterile,  and 
uninhabitable  even  for  the  wolf. 

The  Hen.  Geo.  P.  Marsh,  speaking  from  personal  observation,  in  his  "Man and  Nature,"  says : 
''There  are  parts  of  Asia  Minor,  of  northern  Africa,  Greece,  and  even  of  Alpine  Europe,  where  the 
operation  of  causes  set  in  notion  by  man,  has  brought  the  face  of  the  earth  to  a  desolation  almost 
as  complete  as  that  of  the  moon;  and  though  within  the  brief  space  of  time  men  call  the  'histori- 
cal period,'  they  are  known  to  have  been  covered  with  luxuriant  woods,  verdant  pastures  and  fer- 
tile meadows,  they  are  now  too  far  deteriorated  to  be  reclaimable  by  man." 

The  facts  stated  are  undeniable,  and  the  causes  assigned  for  them  are  only  too  true ;  but  we 
dsmnr  to  the  conclusion  that  these  dsiolats  wastes  are  irreclaimable  by  man. 
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If  w»  meMared  man'f  ability  by  the  efforts  of  a  single  generation^  we  would  be  compelled  to 
assent  to  the  desponding  condasion  of  Mr.  Harsh.  But  as  not  one,  bat  one  hundred  generations* 
working  unconsciously,  were  required  to  produce  this  melancholy  result ;  so  the  intelligent  and  per- 
sistent effort  of  ten  generations  can  restore  these  regions  to  their  pristine  beauty  and  fertility. 

However,  we  cannot  pursue  this  subject  further.  It  is  entirely  too  vast,  and  an  outline  of  it 
would  pass  beyond  the  reasonable  limits  of  an  essay.  We,  thererore,  wish  to  call  your  attention 
merely  to  a  few  pertinent  physical  facts,  established  by  a  long  series  of  obsenrations. 

If  you  examine  "Blodgett's  Rain  Map,"  yon  will  find  that  the  line  that  marks  the  greatest 
amount  of  summer  rain,  coincides  with  the  line  that  marks  the  limits  of  continued  forests. 

There  has  been  an  attempt  made  to  explain  thb  physical  fact,  by  asserting  that  these  forests 
owe  their  existence  to  those  summer  rains ;  and  that  beyond  these  limits  the  forests  fail  becausa 
the  rains  fail.    In  our  humble  judgment  this  is  putting  the  effect  for  the  cause. 

It  is  undeniable  that  the  spring,  autumn  and  winter  rains  on  the  treeless  plains,  east  of  the 
Rocky  Mountains,  are  as  abundant  and  as  copious  as  the  average  in  the  same  latitudes  anywhere  in 
the  Mississippi  basin.  Why  then  are  summer  rains  the  exception?  This  question  resolves  itself 
into  another  and  a  simpler  one,  namely :  Why  does  the  aqueous  vapor  that  drifts  over  these  plains 
condense  in  spring,  autumn  and  winter,  and  not  in  summer? 

The  condition  necessary  for  the  condensation  of  aqueous  vapor  is,  that  the  air  containing  it 
most  become  cooler  than  the  temperature  that  determines  the  point  of  saturation  for  any  specific 
atmosphere.  In  such  case  the  surplus  vapor,  if  any,  condenses  and  is  precipitated  as  rain.  In  the 
three  seasons  that  rain  falls  on  these  plains,  the  clouds,  or  vapor,  as  the  case  may  be,  are  losing 
heat  by  radiation  to  the  earth.  Instead  of,  as  in  summer,  receiving  heat  by  radiation  from  the 
earth.  In  the  latter  instance  no  precipitation  can  take  place,  because  the  superincumbent  atmos- 
phere, instead  of  losing  heat,  is  actually  receiving  it,  and  with  an  increase  of  temperature  its 
oi^>acity  for  holding  vapor  is  also  increased. 

Another  remarkable  fact  corroborating  this  view,  is  that  summer  rains,  when  they  do  occur  on 
these  plains,  almost  invariably  occur  during  the  night.  Why  is  this  ?  Because  the  earth's  surface 
over  these  plains  may,  by  radiation,  become  cooler  during  the  night  than  the  clouds  or  vapor  hang- 
ing over  them.  The  latter  parting  with  some  of  their  heat,  to  establish  an  equillibrium  between 
them  and  the  earth,  may  be  reduced  in  temperature  below  the  point  of  saturation.  Hence  the  sum- 
mer rains  occur  generally  in  the  night  time. 

The  general  observation,  that  in  the  Mississippi  basin  the  heaviest  summer  rains  fall  during 
the  night,  is  explicable  upon  the  same  principle.  But  in  what  manner  do  trees  effect  condensation, 
and  the  precipitation  of  summer  rain  on  the  regions  occupied  by  forests?  By  the  same  general 
principle.  We  all  speak  in  our  moments  of  poetical  inspiration  of  "the  cooling  shade."  But  in 
this  instance  there  is  as  much  philosophy  as  poetry  in  the  expression.  The  shade  is  cool  not  alone 
because  the  ground  is  protected  from  the  scorching  rays  of  the  sun,  but  because  there  is  a  cooling 
operation  going  on  in  the  leaves  above  us.  In  winter,  when  we  warm  ourselves  by  a  wood  fire,  do 
we  ever  ask  ourselves,  whence  comes  this  heat  we  feel? 

What  is  going  on  in  the  fire  is  a  mere  chemical  combination,  that  reduces  the  wood  to  its  orig- 
inal elements.  But  the  energy  of  the  oxygen  in  this  combination  liberates  the  summer  heat  ab- 
sorbed and  stored  up,  when,  by  the  chemical  action  of  the  solar  rays,  the  leaves  converted  a  few 
mineral  salts,  hydrog^en  and  carbonic  acid  into  woody  fibre.  How  wonderful,  this  great  law  of 
compensation  working  in  all  the  departments  of  nature !  It  not  only  keeps  everything  in  equili- 
brium, but  here  in  the  grateful,  cooling  shade  the  great  work  goes  on,  storing  up  the  surplus  of 
summer  heat  to  warm  us  in  the  winter. 

The  reason,  then,  why  clouds  are  formed  above,  and  rains  precipitated  on  the  continuous  woody 
districts,  is  because  the  heat  which  the  sun  radiates  on  a  forest  is  absorbed,  or  if  you  please,  con- 
sumed in  the  production  of  wood,  and  not  radiated  back  into  space,  as  is  the  case  when  it  falls  on 
the  naked  earth.  The  clouds  or  vapor  that  may  drift  over  the  forest,  instead  of  being  dissipated 
by  receiving  radiated  heat,  will  themselves  lose  heat'by  radiatiCn  on  the  cool  forest  below,  and 
hsnce  condense  into  abundant  rains. 

Here  we  have  a  full  explanation,  not  only  why  the  limits  of  the  greatest  amount  of  summer 
rains  coincide  with  the  line  of  continuous  forests ;  but  also  why,  on  the  naked  sandy  plains  of 
Western  Texas,  New  Mexico  and  Arit ona,  snmmmer  rains  are  almost  unknown. 

Surveying,  then,  the  whole  field  in  the  light  furnished  by  the  facts,  the  task  of  determining  tht 
means  to  be  used  is  easy.  There  was  a  prefect,  last  winter,  before  Congress  to  make  a  donation  of 
land  to  a  company,  upon  the  condition  that  it  would  plant  a  belt  of  evergreens  from  the  Missouri 
to  the  Rocky  Mountains,  If  it  had  been  adopted,  it  would  in  all  likelihood  have  ended  in  another 
swindle  of  the  Qovemment,  as  such  projects  generally  do.  However,  if  the  project  could  be  carried 
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out  in  ^od  faith,  an  imm«tk«a  beiMflt  would  resitit  from  it)  but  still  it  woeU  bo  iBftdo^ali  to 
aifect  the  object.  Not  one,  b«C  muij  belts  of  timber  (evergreens  if  possible)  sboidd  mn  not  ori^. 
Ifttitndbally,  bat  also  loni^tadinally.  The  goVenHBebt  has,  and  is  pajing  ahea^y  svbsklf  (o 
railroad  companies  boilding  roads  across  these  plains*  In  part  consideration  for  this  snbsidj,  the. 
government  should  require  that  the  companies  plant  hedges  of  eyergreens  on  each  side  of  their 
roads.  These  irould  be  worth  aU  their  cost  to  the  companies  in  protecting  their  property  agaiMt 
storms,  besides  their  immense  modifying  influence  on  the  thermometric  and  hygrometric  coniitwft 
of  the  climate.  The  States,  formed  and  forming  on  the  plains,  shoald  exact  the  same  ol  all  nil- 
road  companies  chartered  by  them,  and  it  should  be  made  obligatory  on  the  counties  to  plant  siai' 
lar  hedges  along  all  the  public  roads.  Boon  these  would  famish  seed  that  weold  be  scattered  biotd- 
cast  over  the  land  by  the  winds ;  and  pine  forest  would  spring  np  on  all  uncnltivated  lands.  The 
grand  result  of  the  whole  would  be,  that  the.  oUmate  would  be  so  much  modified  as  to  beconess 
mild  and  equable  as  it  is  on  the  east  side  of  the  Alleghanies  where  not  aflj^ted  by  the  oceaiL.  Not 
only  so,  but  it  would  furnish  our  prosperity  an  abnadant  supply  of  timber,  of  whidi  th^  wifl 
stand  much  in  need ;  for  tiie  present  sources  of  lumber  will  be  ezliausted  before  two  more  geoer^ 
ttons  have  passed  away. 

The  question  involves  many  considerations  appealing  equally  to  our  sympathies,  intstests, 
comfort,  happiness  and  humanity.  Modification  of  climate  will  add  to  the  comfort  both  of  mm 
and  beast;  it  will  give  a  wider  scope,  more  varied  and  abundant  supplies  of  the  necessaries sa^ 
luxuries  of  life,' a  greater  capacity  to  the  natural  resooroes  of  the  land,  and  it  will  make  amends 
to  posterity  for  the  wrong  we  have  done  are  still  doing  in  the  ruthless  destruction  of  foMsts.  It 
will  gladden  not  only  our  own  hearts,  but  those  of  our  children,  and  our  children's  children  w91 
^e  up  and  bless  us. 

XJpon  the  conclusion  of  Mr.  Tice's  essay.  Dr.  Bdwards  moved  that  as  this  was  the  day  setapsrt 
by  our  National  and  State  authorities  as  a  day  of  general  thanksgiving  to  Almighty  Ch>d,  we  new 
Adjourn  dU  afternoon. 

Mr.  Colman. — I  appreciate  most  fully  the  motion  of  Dr.  Edwards,  and  the  motives  for  it.  Bit 
4>ur  time  is  very  short,  and  for  one  I  should  like  to  hear  an  address  from  Dr.  Read,  President  of 
^is  University.  I  am  of  the  opinion  tiiat  Dr.  Read  will  consent  to  address  us  at  this  hour,  we  sfastt 
0U.  be  benefited  and  instructed  as  much  or  more  than  we  should  by  a^ouming.  I  make  this  motisa 
as  a  substitute  for  Dr.  Edwards'  qsotion.    The  substitute  was  adopted. 

Dr.  Read  then  proceeded  to  address  the  society  in  regard  to  the  importance  of  horticultanl 
and  agricultural  education,  and  gave  a  history  of  the  congressional  grant  for  the  establishment  of 
agricultural  colleg^es. 

Upon  the  conclusion  of  Dr.  Read's  address.  Dr.  Spalding  offered  t^  following  c 
Retolved,  That  this  society  recognise  the  great  importance  of  the  snljiject  brought  to  our  notiei 
in  the  able  address  of  President  Read  before  the  society^  and  eamvstiy  requeet  the  newspapeif  ef 
the  State  to  publish  it. 

Mr.  Mudd.— The  resolution  expresses  the  facts  of  tiie  case. 

Dr.  bpalding  presented  the  following,  which  was  seconded  by  Mr.  Woods,  and  adopted : 
Retolved,  That  this  society  sincerely  regrets  that  the  liberal  policy  heretofore  pursued  by  the 
former  President  and  other  officers  of  the  North  Missouri  railroad  has  been  entirely  abandoned  sad 
reversed  by  the  present  administration  of  the  road ;  and  that  in  tiie  opinion  of  this  society  the  pro- 
gress of  horticulture  in  the  State  has  been  retarded,  while  the  interests  or  income  of  the  road  bare 
in  no  degree  been  promoted  or  increased  by  this  change  of  policy. 

Dr.  Morse. — I  feel  an  interest  in  this  road.  It  is  said  that  the  policy  of  the  road  was  forassriy 
too  liberal  and  was  abused.  In  the  beginning  of  the  year  a  neir  policy  was  inangurated,  and  the 
present  President  has  tried  to  carry  out  this  policy  during  the  year.  It  may  and  will  likely  be 
changed  next  year. 

President  Read.— I  think  the  resolution  a  mtid  one.    In  this  case  the  policy  haa  been  v 
sarily  harsh.    I  am  satisfied  that  a  difllgrent  policy  will  be  pursued  in  the  futuro. 

Dr.  Spalding.— Some  of  the  directors  went  to  the  President  to  get  him  to  make  some 
sions.    He  had  departed  from  iAoB  "poUcj  in  the  case  of  the  SU  Louis  lahr,  and  might  be  induaed  to 
do  so  again. 

President  Peabody.— Some  of  us  went  down  on  the  Iron  Mountain  railroad  to  visit  tiie  orohaid^ 
on  which  occasion  we  discovered  that  dreaded  disease  in  the  peach  trees  from  which  we  h«ro  hittier^ 
to  been  exempt  in  this  3tate>  The  TtUow*  In  oonneetioii  with  the  Illinois  friends  wa  got  a  phots* 
graphic  picture  of  the  disease. 

The  pictures  are  here  and  are  to  be  disposed  of  by  tlie  fodety*    More  of  them  can  be  obtained* 
^     Mr.  Mudd  proposed  that  it  be  audited  Uke  other  bills,  and  the  piotures  Sold  by  Mr.  Tice,  i 
ver,  at  M  cents  each.    Adopted. 
A^loumed. 
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Tllit  foctoty  WM  caUod  to  order  nt  2  o'clock. 
The  PTMident  annouiiced  the  following 

sTAVBiHe  oovinmBt  fob  1869. 

ButifieM— H.  T.  Mudd,  St.  Louis.  ' 
Wm.  Stark,  Lonisiana. 
0.  R*>ot,  Colombia. 

BittM»9l9gf—C.  V.  miey,  St  Lonii. 

Dr.  J.  G.  Norwood,  Colambia. 
Dr.  B.  S.  HoU,  Alton. 

Flowen—U.  G.  Kern,  St  Louis. 

Dr.  G.  S.  Morse,  Columbia. 
N.  J.  Colman,  St  Louis. 

Fiiify«rtft— J.  M.  Jordan,  St  Louis. 
W.  C.  Flagg,  Alton. 
Dr.  B.  F.  £dward8»  Kirkwood. 

OrcAords-^L.  D.  Yotaw,  Eureka. 

0.  H.  P.  Lear,  Hannibal, 
T.  W.  Guy,  Sulphur  Springs. 

Th4  VegtiabU  Oardetk^ 

A.  B.  Trabne,  Hannibal. 
Dr.  Edwards,  Kirkwood. 
C.  W.  Murtfeldt,  St  Louis. 
Wm.  Stark,  Louisiana. 

Ad  Interim,  North  MU*owi— 

H.  M.  Vories,  St.  Joseph. 

R  L.  Todd,  Columbia. 

Dr.  G.  M.  Dewey,  Keytesville. 

Ad  Interim,  SovtM  MUtouri — 

Dr.  L.  D.  Morse,  Slirkwood. 
C.  W.  Murtfeldt,  St.  Louis. 
Isidor  Bush,  Bushberg. 

Committee  on  Weight  $  of  Frttite,  Continued-^ 
Dr.  B.  P.  Edwards,  Kirkwood. 
Wm.  Muir,  Fox  Creek  P.  0.,  St.  Louis  coun^. 
H.  T.  Mudd,  St  Louis. 

€^ommittee  on  Qellizing,  to  report  at  next  meeting— 
C.  W.  Murtfeldt.  St  Louis. 
T.  W.  Guy,  Sulphur  Springs,  Jeflerton  county* 
Wm.  Stark,  Louisiana. 
Dr.  L.  D.  Morse,  Kirkwood* 
John  H.  Tice,  St  Louis. 

DllOUSfllOirg  OK  gXjLLL  VBUITt. 

THi  Bdwardfl^— DoM  the  Uaekberry  require  rtplmttingf   TheM  are  Mreral  placM  ipfatM  \ 
ca»M  art  beooming  imall,  and  look  ai  if  they  are  dying  oat 
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N.  J.  Colroan— I  hare  had  considerable  ezperience  with  the  blackberry.  It  is  Tery  exhmnstUic 
to  the  8oil,  and  requires  very  liberal  mannring  or  yon  must  change  it  in  from  4  to  5  years.  I  hare 
a  patch  10  to  12  years  old.  It  occupies  an  old  bamy«rd  and  yields  immense  quantities  of  large 
fruit.    Bottom  land  is  best  for  them,  unless  yon  manure  well. 

Dr.  Edwards— In  one  of  the  places  I  spoke  of  it  has  been  well  manured.  While  upon  the 
blackberry,  would  like  to  hear  so  ething  of  their  prodnctiTeness ;  last  year  they  were  killed.  1 
had  no  crop  but  from  the  Eittatinny ;  they  had  good  crops.  Some  may  find  it  well  to  plant  this 
instead  of  the  Lawton. 

Another  fruit  I  have  paid  some  attention  to  this  summer  is  the  rasberry.  I  have  tried  seTeral 
Tarieties,  and  think  now  we  have  a  berry  that  will  do  well  over  our  whole  region.  Never  had  any- 
thing equal  to  it.  Chas.  Downing  sent  me  2  plants  of  it  2  years  ago.  P.  B.  Mead  told  me  of  it  4 
years  ago.  It  is  as  good  as  the  Antwerp ;  as  hardy  and  as  productive  as  the  Blackcap.  They  ont- 
bear  the  Blackcap.    They  are  the  Clarke  raspberry.    (Exhibits  a  drawing  of  it). 

N.  J.  Golman— While  speaking  of  the  raspberry,  the  Philadelphia  should  be  noticed.  It  ii 
among  raspberries  what  the  Wilson  is  among  strawberries.  The  Clarke  may  be  better.  I  intend 
to  try  it.    I  am  more  than  satisfied  with  the  Philadelphia  after  several  years  trial. 

Of  blackberries,  I  think  the  Kitta tinny  is  hardier  than  the  Lawton.  I  think  that  one  loss  of  the 
blackberry  was  from  their  going  into  the  winter  in  bad  condition  from  the  drouth  of  summer.  It 
is  said  to  have  the  fault  of  not  ripening  its  crop  at  once.  This  makes  it  good  for  the  family,  but 
not  for  marketing.    I  think  Wilson's  Early  is  tender. 

Dr.  Edwards— I  have  had  the  Philadelphia,  and  it  is  better  than  any  other  until  we  got  the 
Clarke. 

This  year  Mr.  Parry  sent  his  Clarke  raspberries  60  miles  and  they  sold  for  60  cents,  while  the 
others  brought  only  40  cents  a  quart.  Several  societies  in  the  east,  where  it  is  known,  have  en- 
dorsed it. 

I  agree  with  Mr.  Colman,  that  the  Lawton  was  not  killed  in  the  winter,  but  in  the  fall. 

Mr.  Trabue— I  think  the  Clarke  will  be  tender ;  they  are  making  a  very  late  growth  this  fall. 

Dr.  Edwards — It  has  been  tried  by  Mr.  Campbell  of  Ohio,  for  some  years,  and  it  stood  when 
the  thermometer  fell  21o  below  xero. 

Mr.  Trabue— I  don't  think  it  will.  There  is  a  fault  to  the  Philadelphia— it  is  hard  to  get  from 
the  receptacle. 

C.  y.  Riley— I  think  that  is  the  case. 

The  Committee  on  Fruits  on  the  Table  presented  the  following 


By  6.  H.  P.  Lear— Pryor's  Red,  Esopus  Spitxenberg,  Smith's  Cider,  Peck's  Pleasant,  Little  Ro- 
manite,  White  Winter  Pearmain,  Winter  Rambo,  Carthonse,  Newton  Pippin,  Golden  Qate,  Northern 
Spy,  Dominie,  Willow  Twig,  Raule's  Janet,  Wine  Sap,  Virginia  Qreening,  Roman  Stem,  Western 
Red,  Grindstone,  Macafee  Red,  Ben  Davis,  Baldwin,  Milam,  Little  Pearmain,  Pennock,  Cannon 
Pearmain,  Milam  Seedling,  too  much  like  the  Milam  to  be  cultivated  as  distinct,  Lear's  Seedling, 
not  worthy  of  cultivation.  Sheep's  Nose  j  two  apples  for  name. 

This  is  the  finest  display  we  have  ever  seen  on  the  table  of  the  society  from  one  man — not  al- 
wttys  the  best  specimens,  but  very  good  for  this  year. 

Several  varieties  injured  by  the  Codling  Moth,  which  insect  we  advise  our  friend  by  all  means 
to  try  to  keep  under. 

Also,  an  apple  called  the  Stark,  presented  by  Alex.  H.  Gaston,  with  a  description.  Considered 
by  the  committeee  and  several  members  to  whom  they  submitted  it,  as  good,  and  worthy  of  further 
trial. 

N.  J.  Colman  exhibited  Ben.  Davis,  Wine  Sap,  Janeton,  Willow  Twig,  and  Cannon  Pearmain. 

Mr.  Guy  observed  that  while  many  specimens  were  injured  by  the  Codling  Moth,  several  were 
injured  by  the  Scab  and  Mildew. 

Report  accepted. 

A  resolution  was  adopted  recommending  the  American  EntomologUt,  published  by  R.  P.  Stud- 
ley  A  Co.,  of  St.  Louis,  at  one  dollar  per  year,  to  the  careful  attention  of  all  fruit  growers.  * 

Mr.  Woods,  offered  the  following,  which  was  adopted: 

Rttolved,  That  inasmuch  as  in  the  creation  of  the  office  of  State  Entomologist,  a  wise  fore- 
thought and  considerate  guardianship  over  the  interests  of  the  cultivators  of  the  soil  was  exhibited 
by  our  last  State  Legislature,  we  cannot  separate  without  expressing  our  high  appreciation  of  that 
•etion,  and  the  hope  that  this  aid  may  be  oontinoed,  so  as  to  enable  as  to  combat  sncoessfolly  flIioH 
■inltifarions  and  insidions  enemies. 
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The  place  of  the  next  meeting  being  brought  up  for  disoastion,  fome  feeling  was  expressed  m 
to  the  want  of  interest  exhibited  bj  the  m^ority  of  the  citisens  of  Boone  county  in  the  objecta  of 
the  society. 

It  was  Anally 

Baolved,  That  the  president  be  empowered  to  call  the  next  meeting  at  such  time  and  place  4Ui 
be  thought  most  suitable. 

Adjourned  sifM  dU. 


UBT  OF  FROITB  ADOPTED  AT  THE  KIITTH  UnniAL    MCCTUfG,    JAITITART,  1868,   ikVD    BECOMMCKDED  BY 

THE  SOCIETY. 

Applet, — Summer,  for  market :    Early  Harvesti  Red  June,  Red  Astracban,  Sops-of-wine. 
For  family :    Same,  adding  Benoni,  Sweet  June,  American  Summer  Pearmain,  Early  Straw- 
berry, Summer  Queen. 

Fall,  for  market:  Maiden's  Blush,  Rambo,  Hubbardston  Nonesuch,  Famuese,  Ramsdell 
Sweet.  • 

Early  Winter :  "Wine  or  Pennsylvania  Redstreak,  Smith's  Cider,  Porter,  Fall  Queen,  Pryor's 
Red,  Rome  Beauty,  Moore's  Sweet. 

For  family  :  Yellow  Bellflower,  Peck's  Pleasant,  Rhode  Island  Greening,  American  Qolden 
Russet,  Jonathan,  Newtown  Spitzenberg,  Wagener,  Fallawater. 

Late  Winter,  for  market :  Rawle's  Janet,  Newtown  Pippin  (on  lime  stone  soils,)  Willow  Twig, 
Winesap,  Gilpin,  Ben  Davis,  Ladies'  Sweet,  White  Winter  Pearmain. 
For  Cider :    Winesap,  Gilpin,  Rawle's  Janet. 

Promising  well  for  trial  in  Missouri :  Esopus  Spitxenberg,  Bailey's  Winter  Sweet,  Autumn 
Pearmain,  Belmont,  Early  Joe,  EUeck's  Winter  Sweet,  Evening  Party,  Fulton,  Haskell's  Sweet, 
Hermann,  Minkler,  Keswick  Codlin,  King  of  Tompkins  coun^,  Kirkbridge  White,  Lemon  Pippin, 
Limber  Twig,  Ortley,  Westfield  Seek-no-further,  White  Pippin,  William's  Favorite,  Huntsman's 
Favorite,  Tenbuer's  for  cider. 

Pear*.— Summer,  for  market :    Doyenne  d'Ete,  Benrre  Giffard,  Tyson,  Bartlett. 
For  family :    The  same,  adding  ICostiezer  and  Dearborn's  Seedling. 

Autumn,  for  market :    Howell,  Beurre  d'Apjou,  Flemish  Beauty,  Louise  Bonne  de  Jersey, 
Seckel,  (sUndard,)  White  Doyenne,  Bufium,  Napoleon,  Duchess  d'AngouUme,  BeurreBosc,  (stand- 
ard,) Beurre  Diel.  i 
For  family,  same  list. 

Winter,  for  market :    Glout  Morceau,  Winter  Nelis,  Lawrence,  Vicar  of  Winkfield  (excellent 
for  cooking,)  Easter  Beurre. 
For  family,  same  list. 

Two  best  Pears  of  each  season  for  market :    Summer— Doyenne  d'Ete  and  Bartlett    Fall- 
Louise  Bonne  de  Jersey  and  Benrre  Bosc.    Winter— Easter  Benrre  and  Winter  Nelis. 
Ptfac*«».— Uale's  Early,  20th  of  July,  F. 

Troth's  Early,  26th  of  July,  M.  F. 

Large  Early  York,  10th  of  August,  M.  F. 

George  IV,  16th  of  August,  M.  F. 

Old  Mixon  Free,  15th  of  August  to  1st  of  September. 

Columbia,  1st  of  September. 

Late  Crawford,  1st  to  15th  of  September,  F. 

Old  Mixon  Cling,  5th  of  September. 

Ward's  Late  Free,  15th  to  20th  September. 

Smock's  Free,  20th  September,  M.  F. 

Red  Cheek  Melacaton. 

Heath  Cling,  M.  F. 

Washington  Cling. 

Late  Admirable. 

Early  Crawford. 

Lagrange,  F. 

Morris'  White,  F.  /^  T 
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Presidenty  F. 

ThiB  dates  for  about  the  latitude  of  St  Lonif . 

Cherri€9.—B\Mck  Taitarian,  May  Dnke,  Barly  Ukj,  OoTernor  Wood,  Gridley,  Bn^lisli  MonUo, 
Belle  de  Cholej. 

Heart  and  Bigarrean  Tarieties  are  tender  in  most  locations  in  this  State. 

Apricott,—hwrg%  Early,  Early  Golden,  Hemskirke,  Peach. 

Nectarine*, — ^Elnxj^,  Pitmaston's  Orange. 

P/ifiM.— Jefferson,  Smith's  Orleans,  Diamond,  Pond's  Seedling,  German  Prone,  Lawienoe'i 
FaTorite,  Ickworth  Imperatrice,  Washington. 

S/rai0berHM.— Wilson's  Albany,  M.,  Longworth's  Prolific,  M.  F.,  Rnssell,  F.,  Cutter's  Seed- 
ling, F.,  McAToy's  Superior,  F. 

AMpfrerriM. ^Doolittle,  M.  F.,  Purple  Cane,  M.  F.,  Miami  (trial,)  Philadelphia  (trial,)  Gata- 
wissa)trial.) 

B/aeJkbttTy.— Lawton,  Eittatinny  (trial,)  Wilson's  Early  (trial.) 

Curranlt.— Cherry,  Bed  Dutch,  White  Grape,  White  Dutch. 


THE  ZONALE  GERANIUM. 


Digitized  by  VjOOQ IC 


8TATI  HOBnOULSUHAL  800IITT.  68S 

LIST  OF  OFFICERS  FOR  1869. 


Oharlet  Peabodj,  St.  Lonit,  Pretident. 

J.  M.  Jordani  St  Louis,    Vice  Preaident,  lit  Oongressioiiftl  Diitrict. 

T.  W.  Guy,  Sulphur  Sprinifi,           '*               2d  "  " 

J.  B.  OlhMuen,  Oftp«  Girardeau,      ''              8d  ''  '' 

Felix  P.  Fine,  Springfleld,                "              4tli  "  " 

F.  A.  Nitchy,  Jefferson  City,            *'              6th  "  *' 

G.  M.  Dewey,  Keytesville,  "  «th  *'  " 
H.  M.  Vories,  St  Joseph,  "  7th  "  " 
0.  H.  P.  Lear,  Hannibal,  "  8th  *'  " 
A.  B.  Trabue,  Hannibal,  "  9th  *'  " 
C.  W.  Murtfeldt,  St.  Louis,  OorrespondiBg  Secretary. 

Wm.  Muir,  Fox  Creek,  Recording;  Secretary. 
J.  H.  Tice,  St  Louis,  Treasurer. 

STAITBIKG  COMXtnm. 

Bttfinett— H.  T.  Mudd,  St  Louis, 
Wm.  Stark,  Louisiana, 
0.  Root,  Columbia. 

EniovMlogy—C.  V.  Riley,  St.  Louis, 

Dr.  J.  G.  Norwood,  Columbia, 
Dr.  B.  S.  Hull,  Alton,  HI. 

JTowsrf— M.  G.  Kern,  St.  Louis, 

N.  J.  Colman,  St  I<ouis, 
Dr.  G.  S.  Morse,  Columbia. 

V^n<yartff— J.  M.  Jordan,  St  I<ouis, 
W.  C.  Flagi;,  Moro,  111., 
Dr.  B.  F.Bdward8,Eirkwood. 

OrcAtffile— Oarew  Sanders,  St  Louis, 
0.  H.  P.  Lear,  Hannibal, 
T.  W.  Guy,  Sulphur  Sprbig^s. 

VegetaibU  Gsrdei^^A,  E.  Trabue,  Hannibal, 
C.  W.  Murtfeldt,  St.  Louis, 
Wm.  Stark,  Louisiana, 
B.  F.  Edwards,  Eirkwood. 

Ad  Interim  Committte,  Northern  Dittriet'^ 
H.  M.  Yories,  St  Josesh, 
Dr.  G.  M.  Dewey,  Eeytesrille, 

B.  L.  Todd,  Columbia. 

Ad  Interim  Committee,  Southern  Bistrict^ 
Dr.  L.  D.  Morse,  St.  Louis, 

C.  W.  Murtfeldt,  St  Loidi, 
Isidor  Bmsh,  Bushberf;. 

Committee  on  OalUxing,  to  nport  at  next 
0.  W.  Murtfeldt, 
T.  W.  Guy, 
Wm.  Stark, 
Dr.  L.  D.  Morse, 
John  H.  Tice. 
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THE  CASSADY  GRAPE. 

Mr.  George  HnsmaDii^  of  Hermann,  Mo.,  has  had  tbii  grape  in  cnltiration  for  ten  years.  Ser- 
eral  others  at  Hermann,  and  in  a  few  other  localities,  hare  been  growing  it  to  some  extent  for  seT- 
•ral  jears.  It  originated  in  Philadelphia,  is  a  white  grape,  has  a  thick  skin,  pulpy,  bat  possesses 
•  peculiar  honeyed  sweetness,  found  in  no  other  grape.  It  ripens  with  the  Catawba,  and  is  remark* 
ably  productive.  In  a  southern  exposure  its  leaves  are  subject  to  sun-scald.  Mr.  Husmann  has 
found  it  uniformly  productive,  and  recommends  it  for  trial  on  deep,  rich,  sandy  soil,  on  northern  or 
Bortheaitem  exposures.    It  makes  a  iwj  superior  white  wine. 
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PROCEEDINGS 


MISSISSIPPI  VALLEY  GRAPE  GROWERS' ASSOCIATION, 


SPBINQ    AND    FALL    MEETINGS,    1868. 


Digitized  by  VjOOQ IC 


PROOEEDINaS. 


8t.  Louis,  May  7, 186S. 

The  Annual  Meeting;  of  the  AasodatioB  wai  held  in  the  Snpreme  Coort  room.  PresidMil 
(Raiding;  in  the  chair. 

The  President,  on  callini;  the  meeting  to  order,  stated  that  the  copies  of  the  progranmie  for 
this  meeting  were  lost  at  the  recent  fire  which  destroyed  the  printing  office  of  B.  P.  Studley  A  Co.f 
and  sng^gested  that  a  Business  Committee  be  appointed ;  which  was  so  ordered. 

J.  M.  Jordan,  Georg^e  Husmann  and  B.  A.  Biehl  were  appointed  said  committee. 

The  President  of  the  State  Horticnltoral  Society,  the  Bev.  Chas.  Peabody,  tendered  two  hundred 
copies  of  the  Annual  Beport  of  the  State  Board  of  Agriculture  to  the  members  of  the  association  : 

The  President  then  delivered  his  annual  address,  as  follows : 

prbsidbht'b  addrsss. 

A  year  ago  a  few  earnest  men,  devoted  to  the  culture  of  the  grape,  met  in  this  place  for  tha 
purpose  of  org^izing  an  association  whose  efforts  should  be  directed  exclusively  to  the  promotion 
of  the  interests  of  that  particular  branch  of  Pomology. 

The  experience  of  the  year,  no  less  than  the  number  of  intelligent  growers  that  I  now  see  be- 
fore me,  sufficiently  vindicates  the  wisdom  of  the  movement.  Our  labors,  as  an  Association,  have 
but  just  commenced,  and  yet  the  benefits  resulting  therefrom  are  too  apparent  to  be  brought  into 
question.  There  are  so  many  points  connected  with  grape  culture  that  may  be  profitably  studied 
and  discussed ;  there  is  so  much  yet  to  learn  relating  to  the  subject;  so  many  important  questioni 
not  yet  fully  determined,  that  the  field  for  investigation  and  experiment,  which  lies  open  before  os^ 
is  ample  to  occupy  the  time  and  thought  of  every  member  of  this  Association  for  years  to  come. 
We  may  therefore  safely  reg^d  our  young  society  as  one  of  the  fixed  inUitutions  of  the  day,  and 
prepare  ourselves  to  enter  upon  the  work  which  was  contemplated  in  the  organisation  with  thai 
earnest  spirit  and  resolute  determination  which  are  necessary,  in  order  that  results  at  all  commen- 
•urate  with  the  noble  .task  we  have  set  before  ourselves  may  be  achieved  and  their  benefits  realised. 

A  great  work  is  to  be  done — g^eat  in  its  commercial  importance,  great  in  its  influence  upon 
society,  and  great  in  its  pecuniary  aspect  to  all  those  who  engage  in  grap«  culture  as  a  pursuit. 
And  this  society,  if  it  is  true  to  itself  and  faithful  in  the  discharge  of  its  duties  to  the  public,  win 
contribute  in  no  small  degree  towards  its  final  accomplishment. 

The  commerce  of  the  Nation  in  wines  is  to  be  revolutionized.  The  fiery  and  consuming  alco- 
holic liquors,  and  the  sluggish  and  stupefying  beer  are  to  give  place  to  the  enlivening  and  health- 
giving  products  of  the  wine.  While  the  best  modes  of  culture,  and  the  varieties  of  the  g^pe  best 
suited  to  all  the  various  sections  and  localities  in  this  broad  valley  are  to  be  so  accurately  deter- 
mined, that  he  who  adopts  the  recommendations  of  this  Association  may  do  so  in  the  fullest  con- 
fidence that  when  intelligently  applied  and  faithfully  carried  into  practice  they  will  insure  ultimatn 
success. 

These  results,  however,  are  not  to  be  accomplished  in  a  day,  nor  by  the  labors  of  any  individual. 
They  can  only  be  attained  by  the  persistent,  united  efforts  of  this  Association.  Bvery  member  of 
this  body  has  a  share  of  this  work  to  do,  and  if  each  performs  his  peculiar  task  to  the  best  of  his 
ability,  our  combined  endeavors  will  soon  bring  results  beneficial,  both  to  ourselves  and  to  Aa 
public.  We  cannot  all  do  the  same  things  equally  well.  One  can  do  one  thing  and  another  another. 
One  can  experiment,  another  observe,  and  each  contribute  to  the  common  stock  by  reporting  Aa 
results.  Another,  again,  can  treat  some  division  of  the  subject  in  its  more  scientific  aspects.  In- 
this  way  both  the  art  and  the  science  of  our  calling,  in  all  its  details,  will  be  gradually  but  steadilj 
developed. 
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I  call  your  attention  at  this  time  to  the  different  topics  emhraced  in  the  general  subject,  that  we 
may  not,  even  for  a  time,  lose  sight  of  the  magnitade  and  importance  of  the  work  in  which  we  ar* 
engaged. 

It  is  my  purpose,  as  one  among  yon,  to  do  my  proportionate  share  of  the  labor,  and  it  is  with 
this  purpose  in  view  that  I  have  given  some  attention  to  an  investigation  of  Ibe  climate  of  oar 
feotion  of  the  Mississippi  Valley,  with  a  view  of  determining,  as  far  as  possible,  the  well  known 
diversity  of  climate  in  similar  parallels  of  latitade,  and  consequently  of  their  varied  adaptability^ 
independent  of  the  question  of  soils,  to  the  sncoessf  ul  culture  of  the  grape.  The  two  important 
natural  conditions  demanded  by  the  grape  are  climate  and  soil.  Given  these  two,  all  the  rest  will 
Batnrally  follow  from  the  application  of  the  skilled  industry  of  the  vine-dresser. 

Climate  is  an  indispensable  condition.  If  you  go  beyond  certain  limits,  failure  is  almost  cei^ 
tain.  While,  within  certain  boundaries,  success  in  a  greater  or  less  degree  is  attainable  on  a  great 
variety  of  soils.  In  this  portion  of  the  Valley  of  the  Mississippi  we  find  these  two  elementary  con- 
ditions, climate  and  soil,  exiiting  together.  That  the  soil  and  climate  of  Missouri  and  the  acyacent 
parts  of  other  States,  especially  those  on  its  eastern  and  western  boundaries,  are  eminently  adapted 
to  the  growth  of  the  grape,  is  a  point  too  well  established  to  need  discussion  here.  The  fact  is  well 
known  and  universally  acknowledg^ed  throughout  the  entire  district,  and  perhaps  I  may  venture  to 
add  throughout  the  United  States.  Europe  also  is  to  some  extent  aware  of  our  advantages  in  this 
respect.  Compared  with  other  sections  of  the  United  States  (at  least  all  those  lying  east  of  the 
Bocky  Mountains),  so  far  as  their  capabilities  have  been  tested,  our  advantages  for  the  productioii 
of  wine  are  certainly  superior. 

The  culture  of  this  fruit  for  table  use  is  practicable  over  a  large  extent  of  territory,  and  the 
grape  is  therefore  found  to  flourish  in  many  of  the  more  northern  States.  Perhaps  certain  varieties 
which  mature  early,  yield  fruit  suitable  for  this  purpose  as  far  north'  as  the  44th  parallel  of  north 
latitude.  Wine,  however,  produced  in  these  high  latitudes  must  always  be  of  inferior  quality,  and 
can  never  compete  with  the  product  of  our  milder  and  more  sunny  climate. 

The  particular  soils  best  suited  to  the  production  of  wines  of  high  quality  can,  at  this  day,  and 
in  the  present  state  of  our  knowledge  on  the  subject,  only  be  definitely  determined  by  actual  expe- 
rience. It  is  not  my  purpose,  however,  to  speak  of  the  comparative  value  of  soils.  Indeed,  the 
precise  character  of  the  soil  may  be  classed  as  a  secondary  consideration,  the  primary  one  bein^; 
that  of  climate.  We  must  have  the  requisite  temperature  or  the  wine-making  properties  of  the 
grape  will  not  be  fully  developed. 

Do  not  misunderstand  my  position.  I  do  not  intend  to  deny  that  there  is  £^eat  choice  in  soils  i 
on  the  contrary,  I  assert  that  there  is.  The  mineral  constituents  and  the  mechanical  texture  and 
condition  of  soils  are  very  important  considerations,  especially  if  we  are  aiming  to  achieve  the 
highest  results.  Yet,  notwithstanding  their  importance,  they  are,  in  my  estimation^  subordinate  to 
that  of  climate. 

Wine-growing  demands  certain  climatic  conditions  which  are  not  regulated  by  definite  parallels 
of  latitude,  nor  yet  wholly  by  thermal  lines,  flence  many  sections  of  the  country,  capable  of  produc- 
ing large  crops  of  fine  eating  grapes,  can  never  equal  others  in  similar  latitudes  in  the  quality  of 
their  vinous  products. 

It  was  formerly  the  custom  in  making  geographical  divisions  of  the  climate  of  the  earth  to  di- 
vide its  surface  into  zones.  These  sones  were  bounded  by  certain  parallels  of  latitude,  and  were 
intended  to  express  the  variations  of  climate ;  but  they  are  *  only  imaginary  divisions,  and  have 
"really  no  place  in  nature ;  the  actual  measure  of  heat  alone  constitutes  the  various  belts  of  cli- 
mate.'' Isothermal  lines  have  taken  the  places  formerly  assigned  to  xones,  and  their  courses  and 
positions  have  been  ascertained  by  actual  observations  of  temperature  along  their  routes  continued 
through  a  series  of  years. 

Bear  in  mind  that  these  lines  exhibit  the  mean  or  average  temperature  of  their  respective  sea- 
sons, not  for  a  single  year,  but  for  a  series  of  years ;  the  great  variation  of  different  years  being 
incorporated  into  the  general  average. 

Starting,  then,  at  St.  Louis,  and  running  eastwardly,  we  find  the  line  of  mean  temperature  for 
-the  spring  months,  March,  April  and  May,  inclining  a  little  to  the  south  across  the  State  of  Illinois 
and  a  part  of  Indiana,  then  bending  slightly  northward  it  touches  Louisville,  Ky.,  and  passes  Cin- 
dnnati  more  than  a  hundred  miles  south  of  that  city.  Near  this  point  it  curves  suddenly  southward* 
passes  near  KnoxviUe,  Tenn.,  and  sweeps  around  the  southern  base  of  the  Black  Mountains,  in  the 
■iouthwest  part  of  North  Carolina. 

From  this  point  it  as  rapidly  advances  nortiiward  along  the  eastern  base  of  the  Alleghany  rid^i 
till  it  <^osses  the  Potomac  river  into  Maryland  just  south  of  Washington  City. 

Beaching  Chesapeake  Bay,  in  tba  same  latitude  as  St.  Louis,  it  again  turns  southwardy  «ali 
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across  the  southwestern  comer  of  Delaware,  and  continaei  its  southing  till  it  comes  witiun  the  in- 
inence  of  the  Oulf  Stream. 

Oar  mean  temperature  for  the  spring  months  is  therefore  identical  with  that  of  Louisrille,  Kj., 
Knoxnlle,  Tenn.,  the  southwestern  part  of  North  Carolina,  Alexandria,  Ya.,  the  southem  portion 
of  Maryland,  and  the  extreme  southwest  point  of  Delaware. 

Let  us  now  return  to  our  starting  point,  and  trace  the  coarse  of  the  same  line  when  extended 
westwardlj.  Here,  as  to  the  east  of  us,  we  find  it  curving  slowly  southward,  till  it  passes  beyond 
Hke  limits  of  our  State,  when  it  again  declines  rapidly  sou^ward,  going  down  nearly  to  the  latitude 
of  El  Paso,  on  the  Rio  Qrande,  touching  the  S2d  parallel  of  latitude  in  the  middle  part  of  Western 
Texas,  more  than  400  miles  south  of  this  point.  So  far,  then,  as  relates  to  the  season  of  spring,  wa 
are  virtually  as  far  south  as  the  southwest  part  of  North  Carolina  on  the  one  hand,  and  Weeterm 
Texas  on  the  other.  Our  mean  spring  temperature  is  2.70  degrees  higher  than  that  of  Cincinnati, 
and  2.30  degrees  higher  in  summer.  Cincinnati  is  taken,  not  for  the  purpose  of  making  a  rival 
comparison,  but  because  it  happens  to  be  in  nearly  the  same  latitude  as  St.  Louis,  and  has  long  been 
noted  as  a  wine-producing  district. 

While  the  spring  temperatures  of  the  central  areas  of  the  United  States  correspond  very  nearly 
with  those  of  Germany  and  France,  still,  "the  western  half  of  the  continent  is  much  the  warmer  for 
these  months ;  and  if  the  mountain  plateaus  did  not  intervene,  the  isothermals  would  be  quite  nni- 
form  in  their  course  across  the  continent  from  west  northwest  to  east  southeast."  "  The  district 
of  the  great  lakes  would  make  some  curvature  of  these  lines,  however,  as  they  are  then  colder  than 
the  average  land  surface  of  their  latitudes,  and  a  g^eat  accession  of  heat  occurs  on  the  plains  at 
both  sides  of  the  Bocky  Mountains."  On  the  eastern  side  of  the  mountain  range,  the  prevailing 
westerly  winds  cause  this  higher  spring  temperature  to  be  felt  throughout  the  Valley  of  the  Missis- 
sippi, more  in  its  western  and  less  in  its  eastern  parts.  Along  the  line  of  the  Mississippi  river 
ipring  advances  rapidly,  and  at  this  point  we  attain  a  summer  temperature  before  beginning  of 
Jane. 

For  the  three  months  of  summer,  the  distribution  of  temperature  presents  a  greater  divergence 
from  the  parallels  of  latitude  than  at  any  other  season  of  the  year.  You  will  observe,  as  showm 
upon  the  map,  that  the  isothermal  line  for  the  summer  months  varies  considerably  from  that  of 
ipring,  the  difference  being  greater  to  the  eastward  and  less  to  the  westward  of  this  point. 

Taking  St.  Louis  again  as  our  initial  point,  with  a  mean  summer  temperature  of  76.30  degrees, 
^the  isothermal  line,  in  its  extension  eastward,  has  a  direction  similar  to  that  of  spring  across  tilt 
States  of  Illinois  and  Indiana,  passing  Louisville,  however,  some  thirty  miles  south  of  that  city^ 
then,  bending  still  more  rapidly  southward  than  does  the  spring  line,  it  crosses  the  longitude  of 
Cincinnati  more  than  two  hundred  and  fifty  miles  south  of  that  city,  and,  continuing  its  southerly 
course,  sweeps  down  into  the  western  part  of  South  Carolina,  attaining  a  point  about  one  hundred 
miles  further  south  than  the  line  of  spring. 

Turning  north,  it  traverses  the  central  parts  of  North  Carolina  and  Virginia,  passes  near  the 
cities  of  Washington  and  Baltimore,  and  reaches  its  northern  limit  near  the  head  of  Chesapeake 
Bay.  Here,  turning  abruptly  southward,  this  line  passes  lengthwise  through  the  southem  half  of 
Delaware,  and  reaches  the  coast  below  the  southern  line  of  that  €tate,  and  in  latitude  about  33  de- 
grees ;  thence  seaward,  across  the  gulf  stream,  it  touches  the  Bermuda  Islands  on  a  parallel  of  lat- 
itude  quite  as  far  south  as  that  of  Charleston,  South  Carolina.  Westwardly,  from  St.  Louis,  tbe 
same  line  follows  pretty  nearly  the  valley  of  the  Missouri  river  as  far  as  the  mouth  of  the  Kansa« 
river,  where  it  continues  its  westerly  course  up  the  valley  of  this  latter  river  as  far  as  the  neighbor- 
hood of  Fort  Riley ;  then,  declining  southward,  it  runs  down  to  about  32^  degrees  of  norUi  latitnde, 
or  a  half  degree  north  of  the  spring  line  at  a  corresponding  point. 

The  variation  of  the  summer  line  is,  therefore,  half  a  degree  less  to  the  west  of  us  than  that  of 
ipring,  while  towards  the  east  it  considerably  exceeds  it,  giving  as  a  mean  summer  temperature 
eqnal  to  that  of  the  northwestern  part  of  South  Carolina.  The  comparative  mean  of  our  summer 
months  is  of  much  less  importance  than  those  of  spring  and  autumn,  for  the  reason  that  the  ram- 
mer mean  is  sufficiently  high  in  all  the  middle  States  to  insure  a  good  growth  of  the  grape. 

The  mean  temperature  of  the  antnmn  montbe  is  more  nearly  equal  at  the  several  points  hereto- 
fore named  in  comparison :  That  of  St.  Lonis  being  66o,  Cincinnati  53.90,  Louisville  54.90,  Knox- 
▼iUe,  Tennessee,  and  the  Black  Moantains,  in  Nortii  Carolina,  nearly  the  same,  Washington  (St7 
i7.40,  and  Baltimore  56.20.  The  line  which  passes  through,  or  near,  tiie  last  two  points,  extends 
northwardly  through  New  Jersey,  and  along  the  soathem  coast  of  Long  Island,  imparting  to  tfaii 
portion  of  the  northern  half  of  our  Atlantic  coast  an  antamn  mean  equal  to  our  own. 

The  average  temperature  of  antamn,  of  oonrae,  covers  the  entire  month  of  November.  Tbii 
month  ihoold  not  be  tnclnded  in  the  gn^  season,  excepting  at  inch  points  as  the  southem  ihorei 
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of  our  gnhi  Ukm,  and  othtr  places  whore  tpriai:  is  feterded,  and  avtnnm  correipondiiii^ly  proloag^ 
ed,  by  the  influence  exerted  by  large  bodies  of  water. 

The  months  of  Aag^st,  September  and  October  coyer  the  usual  period  of  the  ripening  of  thd 
grape,  and  this  is  the  period  to  be  studied,  if  we  would  discoTer  the  most  f aTorable  temperatnre  for 
the  production  of  wines. 

For  the  highest  development  of  the  wine  properties  of  the  g^rape,  ameaa  temperature  of  no  lesa 
than  660  Fahrenheit  is  demanded  during  the  season  of  ripening. 

The  following  table  will  afford  a  ready  comparison  of  the  recorded  obserrations  of  temperature 
for  the  months  of  August,  September  and  October,  at  four  different  points  in  the  wine-growing  dis- 
tricts of  the  Mississippi  Talley  ; 

Stations. 
Cleveland, 
Keller's  Island, 
Cincinnati, 
St.  Louis, 

St.  Louis,  as  shown  above,  is  the  only  one  of  the  four  points  named  where  the  mean  for  Auc 
gust,  September,  and  October  ranges  above  the  required  measure  of  650  Fah.,  all  the  others  fall- 
ing more  or  less  below  it. 

The  two  important  constituents  of  climate,  in  its  relation  to  gri^e  culture,  are  heat  and  mois- 
ture. I  have  shown  the  peculiar  value  of  our  climate,  so  far  as  relates  to  temperature,  to  consist-* 
first,  of  the  comparatively  high  temperature  of  spring,  which  gives  an  earlier  start  to  vegetation 
than  takes  place  in  corresponding  latitudes  elsewhere  in  the  Mississippi  valley,  and  which,  in  the 
latter  part  of  the  spring,  amounts  to  such  an  anticipation  of  summer  temperatures  as  enables  the 
vine-growers  of  this  district  to  enter  upon  the  usual  period  of  summer  at  an  important  advantage 
over  those  of  less  favored  localities ;  and,  last,  of  the  higher  rang^e  of  measures  for  the  very  im- 
portant period  embraced  by  the  months  of  Aug^t,  September,  and  October. 

So  far  I  have  confined  myself  to  the  consideration  of  only  one  of  the  principal  elements  of 
climate,  vix  :  heat.  I  propose  now  to  notioe,  very  briefly,  that  of  moisture,  leaving  a  more  elabo- 
rate exposition  of  this  branch  of  our  subject  to  a  future  occasion,  unless  some  one  more  deeply 
versed  in  the  art  and  science  of  hygrometry,  should,  by  a  fuller  treatment  ol  the  subject,  render 
any  future  effort  of  mine  unnecessary. 

I  have  shown  that  the  general  course  and  direction  of  thermal  lines  across  our  continent,  where 
no  disturbing  causes  interrupt  their  courses,  is  from  west  north-west  to  east  south  east.  I  have 
also  shown  that  there  are  many  deviations  from  this  course,  some  of  which  are  very  remarkable  ; 
and,  further,  that  the  principal  causes  of  these  deviations  are  mountain  ranges,  elevated  plateaus 
and  large  bodies  of  water. 

The  amount  of  rain-fall  and  the  humidity  of  the  atmosphere,  are  alike  subject  to  perpetual  va- 
riations, and  constitute  one  of  the  important  peculiarities  of  our  climate. 

The  same  causes  which  produce  variations  in  thermal  lines,  especially  the  flrst  and  the  last 
named — mountain  ranges  and  large  bodies  of  water— taken  in  connection  with  the  influence  of  pre- 
vailing winds,  play  an  important  part  in  producing  the  diversity  of  atmospheric  humidity  which  is 
known  to  exist  in  similar  parallels  of  latitude.  For  instance,  the  extensive  plains  lying  immedi- 
ately east  of  the  Rocky  Mountains,  sheltered  as  they  are  by  the  mountain  ranges  from  the  moist 
westerly  winds  which  come  over  the  Paciflc  ocean,  have  an  atmosphere  greatly  deficient  in  moisture, 
especially  in  summer,  when  the  prevailing  winds  are  from  the  west.  The  vapor  derived  from  the 
waters  of  the  Pabific  is  largely  condensed  at  the  mountains,  and  on  this  side  of  the  range  the  winds 
at  this  season  are  comparatively  dry. 

On  the  other  hand,  the  Oulf  States  possess  a  very  humid  atmosphere,  attributable  to  their 
proximity  to  the  body  of  water  composing  the  g^lf,  which,  being  of  high  temperature,  is  favorable 
to  rapid  evaporation.  The  tropical  air  of  this  region,  also  possessing  a  high  temperature,  becomes 
heavily  charged  with  vapor,  and  as  it  travels  northward,  which  is  its  prevailing  coarse  during  ths 
hot  season,  affords  a  heavy-fall  and  a  humid  atmosphere  to  the  country  over  which  it  passes.  It  is 
this  moist  climate  of  our  Sou^em  States  that  so  eminently  fits  tiiem  for  the  production  of  cotton* 
Combined  with  a  high  temperature,  and  a  soil  of  exceeding  fertility,  they  are,  for  this  culture,  per- 
haps without  a  parallel  on  the  globe.  It  is  precisely  this  humidity  of  the  atmosphere  whi<A 
unfits  this  g^  region  for  the  production  of  wine,  however  favorable  it  may  be  for  the  growtii  of 
other  products. 

Further  north  the  dsgres  of  moistort  in  the  atmosphtrs  ii  Uu,  but  the  tesBperatue  bttaf  aft 
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tbe  fune  time  lower,  »  more  r^d  oondensation  of  rapor  tekes  place,  and  hence  the  rain-fall  coa* 
tiniies  nearly  the  fame. 

The  general  conree  of  Una  yoUme  of  moring  air  if ,  as  I  hare  said,  northward. 

In  oar  latitude  it  encounters  the  westerly  winds  Which  blow  across  tiie  Plains,  and  its  coarse  it 
thas  deflected  eastward.  Indeed,  westerly  winds  are  the  prevailing  ones  in  all  middle  latttadesi 
excepting  in  certain  districts  where  their  coarse  is  interrvpted  hy  local  causes.  Our  geographical 
position  is  such  that  it  escapes  the  htll  effect  of  this  volume  of  vapor  coming  from  the  soith, 
though  it  is  not  beyond  its  limits.  To  the  west  of  us  it  becomes  less  and  less  until  its  inflience 
entirely  ceases,  and  the  region  beyond  is,  at  a  certain  season  of  the  year,  mainly  dependent  npoo 
evaporation  from  its  own  surface  for  the  slight  humidity  of  its  atmosphere  and  its  scanty  rain-faU. 
To  the  east  of  us  in  the  same  latitude,  the  humidity  of  the  atmosphere  increases,  while  the  meanm 
of  rain-fall  remains  nearly  the  same. 

I  have  endeavored  in  this  brief  and  imperfect  manner  to  point  out  some  of  the  advanta^ 
possessed  by  this  portion  of  the  Mississippi  valley  for  the  production  of  wine.  My  estimate  of  tfat 
principal  climatic  features  of  this  region  is  based  upon  observations  made  at  this  city  and  at  Jef- 
fferson  Barracks,  on  the  Mississippi,  ten  miles  below. 

A  belt  of  land,  a  hundred  or  more  miles  in  width,  lying  09  either  side  of  the  Mississippi  river, 
and  comprising  the  western  portion  of  Illinois  and  the  eastern  part  of  Missouri,  and  including 
also  portions  of  Kentucky,  Tennessee,  and  Arkansas  on  the  south,  and  the  southern  part  of  Iowa 
on  the  north,  may,  I  think,  be  fairly  included  in  this  estimate. 

Allowance  must  be  made,  however,  for  the  differences  in  the  length  of  the  season  and  the  cor- 
responding mean  temperature  as  we  go  further  north  or  south  of  this  point.  The  fluctuations  of 
temperature  would  also  probably  vary  in  proportion  to  the  elevation  of  any  given  point,  and  its  dis- 
tance from  our  large  rivers.  Aside  from  the  differences  in  soil,  no  such  essential  variations  in  the 
climate  would  probably  be  found  on  the  same  isothermal  within  this  belt,  as  would  materially  aflect 
the  character  of  its  wines.  To  the  east  of  this  belt  a  more  humid  atmosphere  is  presumed  to  exist ; 
and  to  the  west  it  is  less  and  less  humid,  until  a  point  is  reached  where  the  climate  is  too  dry  for 
ready  propagation.  How  far  beyond  this  supposed  point  the  grape  will  flonrish  when  once  ^estab* 
liahed,  is,  so  far  as  I  know,  undetermined. 

The  belt  I  have  indicated  affords  a  considerable  range  of  latitude,  and  a  great  diversity  e! 
toil.  Its  northern  portion  will  yield  the  lighter  wines,  and  the  southern  the  heavier,  while  it  oan 
hardly  be  expected  that  many  varieties  of  the  grape  will  be  valuable  if  they  succeed  at  all  through- 
out its  entire  extent. 

The  president  stated  that  he  had  sent  out  circulars  calling  for  statistics  upon  grape  culture  in 
the  States  embraced  within  the  limits  of  the  operations  of  the  association.  As  yet  only  very  partial 
returns  had  been  made,  Missouri  having  returned  only  about  607  acres,  and  Illinois  about  637  acrei 
in  vineyard  culture.    These  figures  will  be  greatly  exceeded  by  full  returns. 

J.  M.  Jordan  moved  that  the  president  be  requested  to  continue  his  inquiries  till  full  statitticf 
can  be  obtained. 

Mr.  Husmann  stated  that  in  Gasconade  county  from  two  to  three  hundred  acres  can  be  added 
(0  this. 

Mr.  Lazear  gave  8  acres  for  Louisiana,  Pike  county. 

An  essay  was  then  read  by  Br.  L.  D.  Morse,  on  Awarding  Committees. 

[The  above  valuable  and  suggestive  essay  was  mislaid  by  some  one  into  whose  hands  it  has 
passed*  and  we  regret  to  say  it  has  not  yet  been  recovered. — Pcb.  Com.] 

N.  J.  Colman  moved  that  the  essay  be  referred  to  a  committee  to  report  the  necessary  action 
OB  it. 

Adopted,  and  Theo.  Engelman,  George  Husmann  and  C.  W.  Mortfeldt  were  appointed  said 
committee. 

Mr.  Colman  suggested  that  there  were  some  points  in  the  essay  that  should  be  discussed.  He 
did  not  think  that  these  premiums  amounted  to  anything.  The  rank  of  the  wines,  the  honor,  was 
Bufictent.  These  premiums  came  out  of  one  set  of  pockets,  and  went  into  another  set,  who  derived 
aU  the  benefits. 

Mr.  Husmann  said  this  is  one  view  of  the  matter,  but  the  rule  works  both  ways.  It  applies 
iritii  equal  justice  to  all  other  exhibitions*  I  don't  see  why  the  same  rule  would  not  be  equally  good 
in  both  cases.  Men  are  so  constituted  that  they  like  preminma.  All  admire  the  tue  as  well  as  (be 
honor  of  the  $1000  preminma  awarded  to  horses,  etc,  I  think  the  offering  of  premiums  will  bring 
mow  wise  out  to  exhibitioni.  , 

Mr.  Murtfeldt— I  think  the  rule  doea  not  quite  apply  here.  Thare  is  no  tntranoe  fee,  so  there 
b^no  land  ter  prtaiwna,    I  beliere,  in  tfaa  main,  the  premtnm  ia  an  incentive. 
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Mr.  Hmmmib  mored  tii»t  Dv*  Mone  be  addad  to  tht  commiUM. 

Paeoed. 

N.  J.  OolmaBr— There  is  »  sreat  distiiiction  between  the  premiuou  u  giyen  at  our  county  f  aire 
•ad  Iboeei^ven  here.  A  man  may  exhibit  a  hundred  articles  and  not  want  to  part  with  one  of  them. 
There  woald  be  no  ol^ection  if  we  had  the  lunds,  but  there  is  no  charge  for  coming  here,  or  exhib- 
iluglief e,  and  I  think  the  exhibitor  is  weU  rewarded  by  the  award. 

Ad)o«nied« 


AFPBBNOON  8BS8I0N.  ^f  ; 

Bssay  read  by  John  H.  Tiee  on 

INSECTS  INJTJRI0T7S  TO  THE  VINB. 

The  climate  of  America  is  peculiarly  favorable  to  insect  life.  The  amoimt  of  annnal  precipita- 
tion is  about  average  of  that  in  Barope ;  yet  there  it  falls  in  about  two  hundred  days,  while  in 
Ajnerica  the  average  of  rainy  days  is  about  fifty  for  the  growing  season,  summer,  and  twenty  for 
winter.  Insects  like  the  sun  and  a  dry  atmosphere.  Hence,  in  genera,  species  and  number,  the 
insects  of  America  exceed  those  of  any  other  division  of  the  globe.  However,  the  indig^ons  in- 
ieets  of  America,  like  its  aboriginal  man  and  animals,  have  the  peculiarity  of  perishing  when 
brought  in  contact  with  the  more  vigorous  races  of  the  Old  World.  Some  naturalists  have  ad* 
T«Boed,  as  the  cause  of  this,  the  hypothesis,  that  the  American  are  of  a  lower  and  more  primitive 
type.  European  insects  that  are  parasitic  upon  any  of  our  natives,  exterminate  both  their  conge- 
ners and  the  insect  on  which  they  are  parasitic ;  hence,  sng^sting  that,  probably,  the  most  elTect- 
ire  way  to  make  war  upon  our  destructive  insects  would  be  to  introduce  their  natural  enemies  and 
parasites  from  the  Old  Continent.  Evidently  in  Europe  there  is,  according  to  the  law  of  compen- 
tatien,  a  nearer  equilibrium  between  dependent '  insect  races  than  in  America.  The  Hessian  Fly 
(C^eidompia  de$trmctar),  for  instance,  is  so  controlled  by  a  parasitic  insect  im  Europe,  that  its  ex- 
istence was  denied  there  until  discovered  by  Mr.  D wight,  of  Oonnecticnt.  Since  the  accidental  in- 
Iroclilction  of  its  natural  parasite  here,  its  ravages  have  very  much  abated,  with  the  prospect  thai 
ultimately  it  will  be  so  much  checked,  that  here,  as  there,  it  will  be  comparatively  harmless.  In 
Barope,  insect  depredations  bear  no  comparison  to  what  they  are  with  us.  By  far  the  most  de- 
atmctive  insect  is  the  Birken-Buesselkaefer,  the  Birch-curcnllo  {RhynchMnui,  vel  Curculio  betu-^ 
Uti),  They  commit  much  damage  <»i  the  young  shoots  early  in  spring,  afterwards  roll  themselvee 
mp  in  the  leaves. 

There  are  two  species  of  enails  which  afi^  the  vine  in  Europe  (HeHmpom^Hs)  and  {HeH»  atptnu), 
called  respectively  by  the  Qemtans,  Bit  Weinb4rg9chn*€ke  (the  vineyard  snail),  and  IHe  Rauke. 
Weinbtrgtehneekt  (the  rough  snail  of  the  vineyard).  They  are  both  esteemed  as  great  delicacies, 
and  are  prepared  for  the  table  in  various  ways.  They  are  especially  esteemed  with  salads  and: 
other  vegetables.  The  latter  is  much  valued  as  an  article  of  diet  tar  consumptives.  They  affect 
the  vine  in  a  similar  manner  as  slug^,  but  do  not  much  harm. 

Of  the  Sphinges,  there  are  three  that  depredate  on  the  vine,  Spkimm  poretllut,  S,  elptnor  and  5. 
Cf  lerto,  respectively  called  in  C(erman,  Die  Kleine,  Qrmitt  and  Orou  IFeiasoAtoeermer — that  is, 
the  small,  the  largest  and  the  large  g^pevine  moth.  The  latter  is  also  called  Dtr  Tr^ubenleeker-^ 
that  is,  the  gprapevine  gourmand.  The  habits  of  these  sphinges  is  the  same  as  their  allied  species 
with  us,  represented  by  the  tobacco  worm  {Sphinx  Canolina),  and  the  tomato  worm  (S.  QMinque-m^ 
cuUta},  with  this  diference,  that  they  feed  on  the  grapevine. 

In  Burope  there  are  two  species  of  beetles  of  the  genus  Melolontba,  to  which  also  our  May 
beetle  (LacAnM/ema/iitce)  belongs.  One  of  them  is  the  MeMontka  Julii,  vel  FrUtkii,  of  Oken^ 
namedr  by  the  Germans  JDs r  Wtinblaii,  odtr  J%lin$  ire</«r— that  b,  the  grape  leaf  or  July  beetle  ^ 
and  the  other  is  the  Anomaltt  vitit,  which,  sometimes  in  certain  provinces  of  France,  strij^s  the  vine 
of  its  leaves,  though  it  prefers  the  leaf  of  the  willow,  poplar  and  apple.  The  Procri9  vitit  does 
also  much  harm,  some  seasons,  especially  in  France. 

This  seems  to  be  about  the  extent  of  insect  depredations  on  the  grape  in  the  Old  World.  As. 
far  as  time  permitted,  I  made  an  examination  of  history,  to  see  if  at  any  time  the  subject  of  insect 
depredations  had  attracted  the  attention  of  the  ancients ;  but  I  was  nni^le  to  taA  Mgi  meniien  of 
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Buch  depredatioDB.  The  inference  then,  is  that  there  were  none,  or  if  any,  thej  irere  bo  kmigiiiH- 
cant  as  never  to  have  been  considered  serious.  This  inference  is  strengthened  by  examining  th« 
Georgics.  Tirgil  very  minutely  in  the  Second  Book  describes  the  culture  of  the  vine,  yet  never 
mentions  any  insects  as  Ihimical  to  it.  The  aspect  of  the  soil,  its  quality,  condition,  depth  to  be 
trenched,  the  time  and  manner  of  planting  the  vine,  its  pruning,  training,  tieing  them  to  the  elma,^ 
cultivation,  protection  against  severe  winters,  and  powerful  sun ;  weaving  hedges  so  as  to  defend  il 
against  its  enemies,  such  as  "cattle,  wild  buffaloes,  sheep,  greedy  heifers,  the  persist«at  Tina- 
haunting  goat,  which  is  described  as  doing  more  injury  than  the  frosts  of  winter,  and  the  oppres- 
sive heats  of  summer,  "scarring  and  poisoning  with  their  hard  teeth,  the  bitten  stock,"  (hence  tha 
goat  is  offered  as  a  sacrifice  to  Bacchus,  the  god  of  wine) ;  all  these  are  minutely  elaborated,  but 
no  mention  is  made  of  insects,  which  certainly  would  not  have  been  the  case,  if  such  depredatioaa 
had  existed  to  any  serious  extent. 

Again,  this  inference  is  strengthened  by  the  fact  that  Virgil,  in  the  Third  Book  of  the  Georgioa, 
describing  bee-culture,  mentions  the  bee-moth  (Tinea),  the  spder,  the  light-avoiding  blattia,  (sup- 
posed to  be  the  cockroach  {Blatta  orieniaHa),  the  hornet  and  the  drone. 

Nam  saepe  f avos  ignotoB  adedit 

Stellio,  lucifngis  congesta  cubilia  blattis ; 

Immnnisque  sedens  aliena  ad  pabula  f  ucus, 

Aut  asper  crabroimparibus  se  immisuii  armis : 

Aut  dirnm  tinea  genus  aut  invisa  Minervse 

In  f oribus  laxos  suspendit  aranea  casses. 

Georgicu  L,  IV.  242.         i 
[For  often  a  skulking  lisxard  consumes  the  honeycomb,  and  its  cells  are  filled  with  ligfat-fleeing 
cockroaches ;  and  the  labor  exempt  drone  sits  at  the  feast  of  others,  or  the  cruel  hornet,  with  un- 
equal arms,  joins  himself  in  battle  with  the  bees,  or  the  direful  race  of  bee-moth,  or  the  spider,  ao 
odious  to  Minerva,  hangs  the  loose  nets  at  the  doors.] 

From  time  immemorial,  the  vine  has  been  cultivated,  by  all  nations,  whether  barbarous,  civil- 
iced,  or  enlightened,  and  amongst  all  of  them,  it  has  received  the  tenderest  care  and  attention,  and 
has  been  considered  the  nursling  of  the  gods,  and  regarded  as  the  most  precious  gift  of  heaven. 
Whatever  attacked  it,  was  considered  an  enemy  of  God  and  man.  Hence,  if  the  same  insect  ene- 
mies existed  then,  that  trouble  us  so  much  now,  we  would  have  some  mention  and  description  of 
them,  together  with  a  history  of  the  unintermitted  war  waged  against  them  for  four  thousand  yean. 
We  would  have  have  a  description  of  their  character  and  habits,  and  the  means  and  strategy  to  be 
employed  to  defend  ourselves  against  them. 

The  European  insects  that  infest  the  vine  are  not  the  same  as  with  us  ;  tiiough  some  of  them 
are  species  of  the  same  genus.  So  far  as  this  is  the  case,  European  experience  is  valuable  to  us  for 
defending  ourselves  against  their  depredations.  But  unfortunately  we  have  no  catalogpie  yet  of 
the  vine-preying  insects  of  America.  Viniculture  here,  is  comparatively  a  new  business.  It  b 
hardly  yet  a  quarter  of  a  century  old,  for  it  cannot,  properly,  be  said  to  have  commenced,  until  we 
abandoned  the  foreign,  and  took  up  the  cultivation  of  the  native  vwrieties.  Foreigpn  varieties  were 
so  delicate,  and  so  diseased  that  we  were  more  absorbed  in  studying  their  diseases,  than  in  contem- 
plating their  insect  enemies. 

Longer  experience  is  therefore  necessary  to  determine  the  number  and  character  of  the  nozSons 
insects  infesting  the  vine  with  us.  Annually  a  new  one,  not  observed  before,  is  added  to  the  nom- 
ber,  BO  that  now,  as  far  as  known,  the  number  is  as  great  and  quite  as  formidable  as  those  of  any 
other  fruit  We  have  insects  ^at  infest  the  root,  the  stock,  the  young  cane,  the  leaf,  the  bloom, 
and  the  ft  nit.    In  fact,  nothing  pertaining  to  the  vine  is  exempt  from  their  depredations. 

Before  giving  a  description  of  these  insects,  I  would  state  that  naturalists  have  taken  the 
wings  as  the  discriminating  characteristic  of  insects.  Consequently  we  find  that  a  modifi^cation  of 
the  Greek  noun  Pteron,  a  wing,  in  all  the  names  of  the  Orden,  as  Lepidoptera,  powder-winged  ,- 
JHpttra,  two-winged ;  Aptert,  without  wings,  etc  This  will  enable  any  one  who  will  study  these 
wing  distinctions,  to  determine  the  order  to  which  an  insect  belongs,  provided  it  is  the  perfect  in- 
lect  To  assist  in  this,  we  in  each  case  give  a  well  known  insect  as  the  representative  of  the  Order. 
It  must  be  borne  in  mind,  however,  that  some  insects  undergo  several  transformations  before 
they  arive  at  the  perfect  stete.  In  such  cases,  the  perfect  insect  often  is  harmless  while  the  period 
of  its  depredations  is  confined  to  its  larva  state,  in  which  state  they  are  only  known  and  recogniied 
by  the  majority  of  people « 

•See  Appendix. 
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The  following^  is  an  enumeration  of  the  ineects  infeflting;  the  vine  with  mM,  and  the  Orders  to 
which  they  respectively  belong;,  as  far  as  known  to  ns : 

OBDEBr-COLEOPTBRA.    {Shtmth^wtnged,) 

The  May-beetle  known  to  ererybody  by  its  depredations  npon  the  yonng;  leares,  and  the  anoy- 
SBce  it  causes  by  entering;  the  houses  after  night,  is  a  good  representative  of  coleopteroas  insects^ 

First,  the  Spotted  Pelidnota  {Pilidnotn  punctata),  is  a  large  beetle  with  a  dirty  yellow  wing^ 
covers  and  thorax.  It  has  two  black  spots  on  each  side  of  the  tiioraz,  and  four  similar  spots  oa 
•aoh  wing-cover  in  rows  with  those  of  the  thorax.  It  feeds  on  the  gjape  leaf  daring  the  day  tim*. 
It  can  be  poshed  off  by  hand  and  destroyed,  or  fed  to  hens.  Its  larva  are  said  to  feed  on  the  gprap«- 
root.  It  b  not  very  plentiful  yet,  but  enough  so  to  do  much  ii^ury  where  there  are  only  a  few 
vines  for  it  to  operate  on.  It  requires  attention  to  keep  it  in  check,  before  its  mnUiplicationhas  pa| 
it  beyond  control ;  second,  the  grape  vine  flee-beetle,  {Haltica  ehalybea),  is  one-sixteenth  of  an  inch 
in  leng^th,  with  purplish  blue,  or  steel-colored  shining  wings.  It  appears  early,  eats  holes  in  leaver 
and  buds,  hybemates  in  the  ground  at  the  roots  of  the  vine,  and  feeds  upon  them ;  third  the  Amer- 
lean  yine  chafer,  or  Light  loving  Anomala  {AnonMla  lucicola),  is  about  one-third  of  an  inch  in 
lang^th,  in  form,  resembles  the  May-beetle.  Head  and  thorax  of  the  male  are  greenish  black ;  of 
the  female,  day  yellow,  or  tile  red.  Very  destructive  to  the  vine  in  the  Eastern  States,  not  plenti* 
fnl  in  the  West  yet,  and  should  not  be  suffered  to  obtain  a  firm  foothold  with  ns ;  fourth,  the  ros** 
ehsifer  {Mtlolontha  tttbspinota),  is  one  of  the  worst  scourg^es  to  the  garden,  nursery  and  vineyard 
wherever  it  has  appeared,  attacking  at  random  various  kinds  of  plants,  in  such  swarms  as  to  com- 
mit the  most  extensive  and  deplorable  ravages.  It  has  already  an  extensive  foothold  in  the  Westy 
Ihongh  for  a  long  time  confined  to  the  Eastern  States. 

Its  depredations  on  the  g^rape  vine  consists  in  devouring  the  bloom.  The  Dragon  flies  (Lab^ 
Into  jmlchella)  are  its  natural  enemies,  seising  and  devouring  them  with  the  utmost  avidity. 

Fifth.  The  Grape  Curculio  {Coeliode9  intqualU),  like  the  Plum  Curculio,  stings  the  fruit  and 
caiues  it  to  be  wormy.  Its  sise,  from  one-tenth  to  one-eighth  of  an  inch.  It  is  rapidly  on  the  ia* 
oraase  in  our  region,  and  its  ravages  are  truly  formidable.  The  larvsB  are  half  an  inch  long  and 
mi  a  bloish-g^ray  color. 

OBBEBr-OETHOPTERA.  {StrMight-winged,) 

The  gprasshopper  is  a  good  representative  of  orthopterons  or  straight  wing^ed  insects.  Tbart* 
va  no  orthoptera  that  are  specially  destructive  to  the  grape,  although  there  are  several  species  of 
grasshoppers,  especially  the  Red-legg;ed  Locust  {Acrydium  femur  rubrum)  that  eat  the  stems  of  the- 
bunches  in  this  way.  Sometimes  they,  also,  like  the  wasp,  eat  the  ripe  berries  (acini),  but  general- 
ly the  fruit  ripens  too  late  for  them. 

The  Mantis  religiosa,  the  Praying  mantis,  belongs  to  this  order.  It  is  caUed  by  the  €^nnaa» 
C^tteMmnbeteVf  and  by  the  French  Prie  Dieu,  that  is,  God  worshipper,  from  its  habit  of  holding  its 
fore  legs  with  which  it  seises  its  prey,  like  a  person  in  the  attitude  of  prayer.  We,  Americana^ 
more  irreverently  call  it  the  devil's  horse,  or  rear  horse.  Everybody  ought  to  know  it  and  protect 
it.  It  is  predacious,  living  entirely  upon  insects,  and  is  harmless,  though  many  people  have  aa 
ATersion  to  it.  It  is  the  only  insect  that  can  be  tamed  by  man,  com;ng  and  taking  from  the  hand* 
iies  or  other  insects,  and  erea  fresh  meat. 

OBDEE— HBMIPTERA.    {Ha^f-wingtd.) 

This  order  may  be  represented  by  the  Squash  bug.  It  embraces'  some  of  the  greatest  scoorgea 
ia  tiie  insect  world ;  as  the  chinch  bug,  bark  lice,  plant  lice,  squash  bug,  vine  hoppers,  etc. 

Of  this  order,  the  most  noxious  in  affecting  the  vine,  is  the  Thrips,  or  vine  hoppers,  (Tettigm^ 
VUiu)  There  is  another  called  the  red-veined  vine-destroying  leaf-hopper  (JBry/Aronsara  vitiftm)p 
which,  I  think,  is  only  a  variety  of  the  former,  differing  only  from  it  in  the  red  veins  of  the  wings, 
M  they  are  often  found  inhabiting  the  same  vine  together. 

These  insects  are  at  first  unprovided  with  wings.  They  cast  their  outer  skin  several  times,  and 
attaia  their  full  sise  about  the  beg^ning  of  August,  by  which  time  the  leaves  are  covered  with  the 
enet-ofr  skins  of  the  insects.  They  live  on  the  underside  of  the  leaf,  suck  its  s^»  so  that  the  leaf 
fame  yellow,  and  finaUy  assumes  a  blotched  or  scorched  appearance.  When  disturbed  they  hop^ 
er  take  wing  in  such  numbers  as  to  fill  the  air.  It  also  affects  the  vines  in  graperies,  where  it  caa 
he  daatrojed  by  f umigatioa  with  tohaeoo. 
A  B-35 
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The  Apbidiaofl,  or  plant  lice,  live  by  lucking  the  lap  of  yoimg  and  tender  sbooti ;  henc«>  tht 
■cientific  name  AphU  applied  to  the  genus  ^ignifiee  in  Greek,  exhausters.  The  vine  plant  lone* 
{Apht9viti9)t  is  often  very  destructive  to  the  young  vines.  The  vine  bark  louse  {Leucanium  vitit), 
h  not  yet  very  plenty,  like  its  congeners  affecting  other  plants,  ae  the  apple  bark  louse,  the  pear 
bark-louse,  etc.,  but  it  must  be  carefully  watched  and  kept  from  multiplying. 

Dr.  Fitch  describes  a  species  of  grape  leaf  plant  Ipuse  {Pemphigut  vUifolU),  which,  I  believe, 
has  not  yet  made  its  appearance  in  the  West. 

The  grape  leaf  gall  insect  {Daetylotpkaera  viiifolia),  is  the  insect  that  galls  the  leaf  of  tbeTay- 
lor's,  Clinton,  and  other  varieties  of  the  forest  grape  {VitU  eord^folia)  variety.  It  is  a  mooted 
|iomt  amongst  entomologists  whether  it  is  a  Coccidian  or  AphMian.  I  have  never  seen  the  perfeel 
laiect,  though  my  Taylor  vines  have,  for  several  years,  had  their  leavee  filled  with  galli.  The 
<^iiton  and  four  other  varieties  of  the  frost  grape  species,  have  not,  so  fir,  been  aflbcted  with  itia 
ay  vineyard.    Its  scientific  name  is  also  unsettled  yet.    I  have  given  that  of  Dr.  Fitch. 

OnDSBr-LBPIDOlTEBA.  {Sealp  orpoutd^  vdnge^ 

The  butterfly  may  be  taken  as  the  representative  of  this  order.  To  thii  order  belongi  th*  Leal^ 
folder  or  Spotted  Sable  {Dttmia  maculalit),  which  a  few  years  since,  threatened  the  entire  deetructioa 
oi  the  vine  in  the  west.  The  perfect  insect  is  a  small  moth,  of  a  dark  color,  with  two  white  spoil 
«Kt  the  upper  winge.  Its  larva  is  the  leaf-folder,  a  light-green  worm  that  folds  the  le^  and  eati 
tiM  parenchema.  When  disturbed  it  wriggles  out  and  drops  on  the  ground,  where  it  feigns  death, 
fienoe,  they  can  be  driven  on  the  ground  %nd  killed  by  pouring  hot  water,  with  a  watering  pot  <m 
them.  After  committing  its  ravages  for  one  year  (1865),  from  some  cause,  and  much  to  the  grati* 
fication  and  relief  of  grape  growers,  it  has  gradually  decreased.  It  probably  was  an  exotic,  first 
apfiearing  in  a  grapery  at  Atlanta,  Qa.  My  own  observation  satisfies  me  that  it  met  with  a  para- 
jite,  to  which  we  may  perhaps  attribute  its  gradual  decrease. 

''^  The  American  Procris  or  Forester  {ProcrU  Americana),  is  nearly  allied  to  the  Vine  ^t>crit  or 
¥ine-eating  Procris  (ProcHs  vi/<<,  oe/  P.  Ampelophaga)  of  Europe.  The  perfect  insect  is  a  black 
4olared  moth.  The  larvss  are  gregarious  caterpillars,  and  live  and  feed  together,  side  by  sida,  os 
the  same  leaf.    Specimens  have  been  sent  me  from  Bunker  Hill,  Ills.,  and  from  Rolla,  Mo. 

The  Grape-root  Borer  {^geri  poluta^ormU)  operates,  like  the  Peach-borer  {JE,  exitiofa),  by 
mating  the  cro¥m  of  the  roots.  Its  first  appearance  was  noticed  in  Stanley  county,  N.  C,  about  2i 
jeartf  ago,  where  it  was  destructive  to  all  kinds  of  grap^  s,  except  the  Scuppemong.  It  is  gradual- 
ly working  its  way  westward,  has  reached  central  Kentucky  certainly,  and  is  reported  to  have  been 
observed  in  Southern  Illinois,  and  various  points  in  Missouri.  B«medy>-remove  the  soil  arouoi 
the  crown,  and  give  a  g^ood  drenching  of  boiling  water.  The  moth  is  fully  described  in  Pateal 
Ofilee  Agricultural  Report  of  1864. 

The  Vine-dresser,  or  Hog  caterpillar  {Chaerocampa  pan^^atrim)  resembles  somewhat  tte 
tomato  worm.  It  is  pale  green  at  first,  but  at  maturity  is  somewhat  copper  colored.  It  has  tin 
peculiarity  of  retracting  its  head  under  the  skin.  It  is  voracious  in  its  habits,  eating  indisormuB- 
atily  every  thing  green  on  the  vine,  cutting  off  leaves  and  the  stems  of  the  growing  fruit  branchaa. 
The  perfect  insect  is  a  Sphinx  moth,  which,  like  its  congeners,  comes  out  at  evening  and  momiaf 
twilight  to  sip  nectar  in  the  flower  garden  and  to  deposit  its  egg«> 

The  gartered  plume  of  the  grapevine  {Pterophorut  perUcaUdactylut)  is  a  pale-green  worm,  half 
an  inch  long,  that  rolls  itself  up  in  a  ball  of  grape  leaves. 

The  Eight  Spotted  Forester  {Algphia  octotMuulata),  is  a  small  worm,  but  when  fully  grown  one 
and  a  quarter  inches  long,  marked  with  alternate  fine  rings  of  white  and  blue,  giving  it  a  light-blae 
color.  It  feeds  on  the  young  buds  and  leaves.  The  moth  is  dark  colored,  with  eight  yellow  spots 
on  the  wings,  those  on  the  fore  wings  quite  large. 

There  are  several  species  of  the  ordinary  cut  worms,  that  will  climb  during  the  night,  tha 
Ylne  as  well  as  other  plants,  and  cut  off  the  young  shoots.  They  are  the  Imvsd  mostly  of  night 
moths. 

ORDER— HYMENOPTERA.   {Mtmbrane-wingtl.) 

The  bee  represents  this  order  of  insects.  It  embraces  but  few  insects  that  are  injurious  to  the 
Tine.  It  however  includes  the  vine  saw  fly,  or  grapevine  slug  {Selandria  vitit) ;  which  is  quite  for. 
midtible,  though  not  yet  plentiful.  It  feeds  in  companies  of  adosen  or  more  beneath  the  leaf.  tHw 
perfect  insect  is  a  fly  about  one-fourth  of  an  inch  long. 

The  wasp  belongs  to  this  order  and  in  some  places  has  been  troublesome  by  its  habit  of  piero- 
kng  the  fruit.    This  order  contains  a  larger  number  of  beneficial  insects' than  all  the  other  < 
to  it  belong  the  ichneumon  files,  and  other  parasitic  insects. 


Digitized  by  LjOOQ IC 


PROOBEDINQS  OF  61APB  ORaWIlS^  ASSOCIATION.  5il 

ORDBR--DIPTSBA.    {Two-wimgtd.) 

This  order  embrftces  the  most  annoying^  insects  to  man  and  animals,  snch  aa  the  bot-fly,  gnaUg 
mosquitoes,  flies,  etc.  Tbeir  larvsB  may  be  considered,  generally,  as  scavengers,  consuming  filthy 
carrion,  and  decaying  or  decayed  vegetable  and  animal  substances ;  though  a  few  consume  liTUHf 
vegetables,  as  the  Hessian  fly  {CtcidomyUi  dettructor),  and  the  Qooseberry  midge  (C.  groitularicity, 
Aa  far  as  I  know  nooe  of  the  order  affect  the  vine. 

ORDEIU-NEUROPTBRA.  {Laei-^glnfid,) 

The  Dragonfly  represents  the  order  of  lace-winged  insects.  This  order  has  no  interest  to  graft 
growers,  except  as  embracing  some  of  the  most  useful  families  of  insects.  The  nenroptera  art 
■early  all  cannibals  that  prey  upon  other  insects.  The  larvae  of  the  spedea  embraced  in  this  ordsf^- 
gSBorslly  live  in  the  water  and  undergo  their  transformation  there. 


In  the  preceding  essay  reference  is  made  to  Virgil,  who  devotes  one  book  of  the  Qeorgict» 
Book  II.,  entirely  to  the  vine.  I  have  since  been  informed,  by  the  Rev.  Mr.  Peabody,  that  al 
Hantna,  Virgirs  native  city,  the  practice  of  tying  the  vines  to  the  elms,  as  sung  by  him,  is  still  is 
▼og^e.  To  vine  growers,  a  description  of  a  vineyard  two  thousand  years  ago,  cannot  but  be  inter- 
esting and  suggestive.  At  least,  so  it  was  to  me,  when,  after  a  lapse  of  nearly  half  a  cf  ntury,  I 
turned, to  re-read  the  immortal  Mantuan  bard.  Therefore,  supposing  others  might  derive  the  bama 
pleasure  as  myself,  by  seeing  a  description  of  an  ancient  vineyard,  and  the  method  of  its  cultiva- 
tion, I  extract  such  portions  of  the  original  as  are  necessary  to  give  a  vivid  sketch  of  vine  culture^ 
as  practiced  in  the  poets  time.  These  I  translate,  as  nearly  literal  as  possible,  for  those  who  do 
not  read  Latin : 

Quid  fadat  laetas  segetee,  quo  sidere  terram 
Vertere,  Maecenas,  ulmisque  adjungere  vites, 
Conveniat,        ♦        ♦        ♦        ♦        ♦ 
Hinc  canere  incipiam. 

Georgica,  lAb.  I.  I. 

[What  makes  Joyful  cornfields ;  under  what  star  is  it  proper  to  turn  the  soil,  and  to  tie  tht 
▼ines  to  the  elms,  0  Maecenas,  I  here  begin  to  sing.] 

Seminibn*  positis,  superest  deducere  terram 
SsBpius  ad  capita,  et  doros  jactare  bedentes ; 
Aut  presso  exercere  solum  sub  vomere,  et  ipsa 
Fletere  luctantes  inter  vineta  juvencos ; 
Turn  leves  calamos,  et  rasae  hastilia  virgae, 
Fraxineasqne  aptare  sudes,  ftircasqne  bicomes : 
Viribus  eniti  quarum,  et  contemnere  ventos, 
Assuescant,  summasque  sequi  tabulata  ulmos. 

Geotgicu,  Lib,  IT,  354. 

[The  shoots  being  planted,  it  remains  to  draw  often  the  earth  to  their  heads,  and  to  apply  tha, 
hard,  double-toothed  hoes  j  (Is  not  this  the  *Karit*  of  the  German's  ?)  or  to  stir  the  soil  with  tha 
hard  pressing  ploughshare;  and  to  guide  the  struggling  bullocks  among  the  vine-rows  themselves 5 
then  torn,  prepare  and  fix  to  them  smooth  reeds  and  poles  of  peeled  rods,  and  ashen  stakes,  and 
Bifurcated  branches,  by  whose  aid  they  may  accustom  themselves  to  climb,  and  despise  the  winda^ 
and  to  follow  the  spreading  boughs  through  the  highest  elms. 

NoTB  1.  TabuUta,  has  no  English  equivalent;  the  nearest  to  it  is  scaffold.  To  conceive  then, 
that  the  outer  boughs  of  the  elms  are  serving  as  a  scaffold  for  the  vines,  is  the  nearest  idea  implied 
by  the  term  tabulata, 

KoTR  2.  The  foregoing  extract  describes  the  treatment  of  the  young  vine.  The  future  treaW 
Bent  is  thus  described : 

Ac  dum  prima  novis  adolescit  frondihna  aetaa* 
Parcendum  tenexis :  et  dam  se  laetus  ad  auras 
Palmes  agity  laxis  per  purum  immisans  habeaif,  j 
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Ipsa  acift  nandnm  falois  tentanda ;  led  nncis 
Carpendaa  manibuB  frondM,  intorqae  legenda*. 
Unde  abyam  validii  amplezaa  stirpibas  nlmoa 
Ezierent;  turn  stringt  comaa,  torn  brachia  toada. 
Ante  ref onnidant  f ermm ;  torn  deniqaa  dura 
Ezerce  imperiay  et  ramoa  compeca  flaentoa. 

Otorgiea,  lAb.  XL  MS. 

[And  it  is  (to  our  interest)  to  ipare  the  tender  Tines  while  in  their  first  age,  they  sprout  niiSk 
Mw  leaves ;  and  while  the  joyful  rine  raises  itself  to  the  skies,  rushing  forth  with  loosened  reiiM 
Ifcrough  the  pure  air,  the  edge  of  the  knife  itself  is  not  to  be  tried ;  but  the  green  boughs  are  to  be 
flocked,  and  to  be  selected  with  curved  hands.  Then  when  they  have  gone  forth  and  are  now 
unbracing  the  elms  with  their  strong  canes,  strip  their  leaves,  then  trim  their  branches  with  the 
hitherto  cUeaded  knife ;  then,  finally,  exercise  severe  authority,  and  restrain  the  flowing  braachea.] 

The  election  of  officers  being  next  in  order. 
The  President  appointed  Mr.  Riehl,  teller. 
The  result  was  as  follows : 

PrMiiftfn/— Dr.  C.  W.  Spalding,  of  St.  Louis. 

F<«t-Pritidenl— George  Husmann,  of  Hermann. 

Secretary — Wm.  Mnir,  Fox  Creek  P.  0.,  St.  Louis  coontj. 

Treaeurer-^ ohn  H.  Tice,  of  St.  Louis. 
An  essay  was  then  read  on 

THB  VALUB  OF  THB  NBWER  VABIBTIBS  OF  GRAPBS  FOR  WINS. 

BY  «K0RCIB  HirSMAVir,  OV  BBBKAmr,  MO. 

Ton  have  induced  me  to  undertake  a  pleasing  yet  difficult  task.  Pleasing,  because  of  the  vast 
•trides  in  improvement  made  within  the  last  five  years,  by  testing  new  and  superior  varieties  | 
because  you  invited  me  to  mount  that  peculiar  hobby  of  mine,  which  I  have  been  riding  harder, 
perhaps,  than  most  of  you,  and  because  I  can  speak  to  you  of  t%tccei^f%U  experiment — can  prove  ta 
yon  by  word  and  evidence  that  we  are  destined  to  be  the  first  wine  |>roducing  country  on  the  face  of 
the  globe.  But  also  difficult,  because  among  the  many  good  varieties  I  can  name  to  you,  you  would 
doubtless  wish  to  know  which  is  beet  and  because  I  am  as  yet  unable  to  answer  that  question,  either 
to  my  own  or  your  satisfaction.  The  samples  I  have  made,  so  far,  have  been  so  small,  and  noces- 
aarily  imperfect,  that  I  can  judge  only  from  what  they  are  now  to  what  they  will  be,  if  made  in 
larger  quantities.  I  will  let  them  pass  in  review  before  you,  and  to  do  so  somewhat  systematioaUy, 
have  classified  them  so  as  to  compare  with  the  leading  or  more  general  classes  of  foreign  or  im- 
ported wines.  Of  course,  my  observations  are  but  local,  mostly  confined  to  those  varieties  which 
I  have  tried  myself,  but  permit  me  to  say  here,  that  in  quality,  according  to  my  judgment, 
the  latitude  of  our  SUte  is,  to  the  best  of  niy  knowledge,  destined  to  out-rank  most  of  her  aistct 
Btotes. 

CLASS  I— WINBS  BKSBMBLIira    HOOK,  OB  BHBVISB  WIBB8. 

The  Delawwre^lik  quality  this  takes  the  lead  of  any  we  have  yet  in  this  dass.  Its  wine,  if 
properly  made,  is  crystal  color,  of  great  body,  excellent  aroma,  and  in  a  few  years,  when  made  im 
larger  quantities,  can  fearlessly  enter  the  lists  with  the  celebrated  Johannisberg,  Steinberg,  or  Cabi- 
net, or  Forster  Traminer.  It  resembles  the  latter  perhaps  more  closely  than  any  other,  so  much  •• 
that  a  great  many  of  our  Oerman  vintners  still  think  that  is  either  the  Traminer  or  a  seedling  of  it. 
I  think  it  is  a  true  native — one  of  the  aestivalis,  or  summer-grape  class.  It  cannot  as  yet  be  recoiB-> 
mended  for  general  cultivation,  as  it  is,  in  most  localties,  a  slow  and  feeble  grower ;  but  whoevar 
Has  a  piece  of  rich  sandy  loam,  with  good  natural  drainage,  on  a  high  hill,  should  try  the  Delawara. 
I  am  inclined  to  think  that  a  northeastern,  or  even  northern  slope,  will  suit  it  best,  aa  its  foliage  if 
vary  delicate,  and  apt  to  blight  and  scorch.  Should  be  pruned  short,  as  it  is  apt  to  overbear.  Its 
wine,  I  think,  is  likely  to  improve  by  age,  but  I  have  never  been  fortunate  enough  to  taste  % 
aample  older  than  one  year.  The  fact  is  it  drinks  too  wall  to  last  long.  Specific  gravity  of  muat* 
from  105  to  110  deg.  hn  our  BeigU>orhood. 

The  TayZoi^— This  also  makes  an  excellent  white  wine,  and  many  prefer  it  even  to  tba 
Mawart.    It  is  a  strong  and  rampant  grower,  but  seams  to  blomn  impar^sctlyi  and  not  to  sat  wall* 
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This  mvy  be  remedied  by  planting^  Clintons,  which  bloom  at  the  same  time,  among;  them  here  and 
there,  and  those  who  have  planted  it  would  do  well  to  try  this.  Its  foliage  is  also  subject  to 
depredations  of  the  gall  lonse,  and,  in  consequence  of  it,  sometimes  drops  prematurely.  Its  win* 
has  great  body  and  peculiar  flaror,  strongly  resembling  some  kinds  of  Rhenish  wine,  and  will, 
without  doubt,  improve  by  age.  It  is  of  a  clear  straw  color.  60  far,  it  cannot  be  recommended 
lor  general  culture,  although  it  makes  too  good  a  wine  to  be  giren  up  without  further  trial. 
Specific  grarity  of  must,  100  to  105  deg. 

Rogert'  Hybrid,  JTq.  1 — ^This  promises  to  be  one  of  our  most  valuable  wine  grapes.  Uniformly 
healthy  and  prodactiye,  as  it  seems  to  be,  it  furnishes  a  wine  which  will  be  an  excellent  substitute 
lor  the  long  suffering  and  failing  Catawba,  being  about  the  same  body,  but  more  mild  and  of  * 
more  pleasant  flaror.  I  predict  a  great  popularity  for  the  vine,  as  well  as  the  wine,  among  ouf 
grape'growers  and  wine-drinkers.  So  far.  No.  I  in  every  respect,  with  me.  I  made  forty-flw 
gallons  of  wine  from  about  thirty  bearing  vines  last  fall,  which  is  among  the  best  I  have  in  my 
eellar.    Specific  gravity  of  must,  78  deg. 

Rogeri'  Hybrid,  No,  9— This  is  also  an  excellent  wine  gprape,  and  will  make  another  good  sub- 
stitute for  the  Catawba,  which  it  much  resembles,  but  has  b<»en,  so  far,  healthy  and  productive. 
It  will  make  a  better  wine  than  Catawba,  and  more  of  it,  as  far  as  I  can  judge  from  a  sample  of  two 
gallons  made  last  fall  from  two  bearing  vines.    Specific  gravity  of  must,  80  deg. 

Herbemout—Thls  has  already  become  an  established  fact,  and  although  the  vine  has  some  draw- 
backs, as  it  will  only  succeed  well  in  dry,  warm  exposures,  and  it  is  not  quite  hardy,  yet  where  it 
finds  a  congenial  soil  it  is  one  of  the  most  productive  and  healthy,  and  no  grape-grower  worthy  of 
the  name  will  begprudge  so  excellent  a  variety  the  slight  labor  of  covering.  It  makes  a  delicious 
white  wine  if  the  grapes  are  pressed  immediately,  perhaps  more  closely  resembling  the  Rhenish 
wines  in  flavor  than  anything  we  yet  have.  Should  be  planted  by  every  one  who  has  the  suitable 
toil  for  it.    Specific  gravity  of  must,  94  deg. 

Cauady— This  grape  makes  an  excellent  white  wine,  and  is  very  productive,  but  somewhat 
subject  to  leaf  blight.  The  hot  sun  of  our  summers  seems  to  be  too  much  for  its  foliage,  and  it 
may  be  advantageous  to  plant  it  on  northern  or  northeastern  exposures,  which  generally  have 
deeper  and  richer  soil.  It  is  not  subject  to  rot  or  any  other  disease,  except  this  leaf  blight,  and 
may  yet,  by  observing  the  above  hints,  become  very  valuable  in  the  hands  of  our  grape-growers, 
as  it  alwayi  makes  a  good  straw-colored  wine,  which  sells  readily.  Specific  gravity  of  must, 
9fi  deg. 

M(UB*tawney—¥Tom  a  small  sample  of  only  a  single  bottle,  made  at  this  season,  I  am  inclined 
to  think  well  for  wine  of  this,  our  most  valuable  and  delicious  white  grape  for  the  table.  Itii 
rigorous,  healthy  and  hardy,  and  also  seems  to  be  productive.  My  acquaintance  with  it  is  of  but 
short  duration,  bat  I  think  it  will  prove  equally  valuable  for  wine  and  table.  No  vineyard  should 
he  without  it.  It  is  a  long  way  in  advance  of  the  Rebecca  in  quality,  and  will  produce  five  timei 
as  much.    Specific  gravity  of  must,  82  deg. 

OLASl  n— WDfVl  RBSBMBLUrO  THB  WHira  BUHOABIAIT  WIHBS. 

JkfarMa— This  is  perhaps  the  most  valuable  grape  for  white  wine  that  we  yet  have.  A  seedling 
of  the  Concord,  it  has  inherited  all  the  good  qualities  of  its  parent,  but  makes  a  wine  much  supe- 
rior, of  a  clear  straw  color,  of  good  body,  and  delightful  aroma.  I  made  only  two  gallons  last  fall 
from  two  bearing  vines,  and  it  has  far  surpassed  my  expectations,  although  I  always  thought  well 
of  its  wine-makbg  propensities.  It  is  healthy,  hardy,  and  very  productive,  and  will,  as  I  think, 
grow  almost  anywhere.  I  have  never  seen  a  rotten  berry  on  it  during  the  three  years  I  have  had  it 
bearing ;  hangs  well  on  the  bunch,  and  keeps  well.  Even  if  Mr.  Miller  had  never  done  anything 
else  for  the  cause  of  horticulture  than  to  introduce  and  originate  this  grape,  his  name  would  be 
kept  in  grateful  remembrance  by  the  grape-growing  public ;  and  I  predict  that  the  acres  devoted  to 
its  cultivation  will  yet  be  counted  by  the  thousand,  as  soon  as  the  plants  get  low  enough  to  bring  it 
widiin  the  reach  of  the  general  planter.    Specific  gravity  of  must,  92o« 

C«nn<nyAam— This,  perhaps,  should  stand  at  the  head  of  this  class,  as  I  think  its  wine  equal  lA  - 
rank  here  to  the  Delaware  among  the  wines  of  this  class.    It  makes  a  heavy,  spicy  wine,  which  is  <'» 
mouthful "  of  fragrance  and  spirit.    In  habit  the  vine  resembles  the  Herbemont,  is  about  equally 
liardy,  and  needs  the  same  soil  and  location.    It  is  one  of  the  latest  ripening  varieties,  and  valuable 
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fBly  to  this  Utitnde  and  farther  sontb.  It  has  not  failed  to  ^re  me  good,  re^ptUr  cropt  tor  ^bm 
|aat  four  yean ,  with  coyering  in  winter,  and  sarelj  makea  one  of  the  choicest  winee  we  |^v. 
fhonld  receive  more  g^eneral  attention  than  it  hae  had  eo  far.    Specific  gravity  of  mnat,  liao. 

Jtulander — ^This  it  not,  as  is  so  often  supposed,  the  Oermaa  g^ape  of  that  name,  bat  is,  I  thinks 
f  southern  native,  belonging  to  the  same  class  as  Cunningham  and  ^erbemont.  It  makes  a  wwtf 
fine  wine,  although,  I  think,  jiot  quite  equal  to  the  Cunningham,  and  not  so  much  of  it ;  bat  it  il 
bsalthy,  and  sure  to  bear,  say  a  quart  to  the  vine.    Specific  gravity  of  must,  llOO 

CLASS  in — BID  Wilms  BSiBHBUXfi  Bi7B«iniDr  Aim  Foier. 

Cifn<A<tfii«— This  is,  beyond  doubt,  the  finest  red  wine  we  now  hare.  Of  the  same  body  as  tbe 
kset  Norton,  it  is  much  more  delicate  and  spicy  than  this  old  favorite,  and,  while  its  medicinal  qual- 
ities may  not  be  so  great,  it  will  find  more  general  faTor  with  the  wine  drinkers.  The  vine  is  aai- 
larmly  healthy,  a  strong  grower,  and  of  the  same  habit  as  the  Norton's  Virginia,  which  it  so  closely 
resembles  that  there  is  great  danger  of  imposition,  and  those  who  wish  to  obtain  the  true  Oynthiaaa 
kad  better  be  careful  that  they  get  it  from  a  reliable  source.    Specific  gravity  of  must,  1180. 

Norton'9  Virginia-^Hhw  is  too  well  known  to  need  more  than  a  mention  here,  and  still  holds  hs 
own  among  our  vine-growers,  who  have  given  it  a  warm  place  in  their  affections.  It  perhaps  re- 
•embles  Port  even  closer  than  Burgundy,  and  is  growing  old,  but  not  cold,  in  our  affections.  Spe- 
cific gravity  of  must,  ItSO. 

CLAifl  IT— RXD  WnrBS  BK8BMBLI1I0  CLABKT. 

Crej9tlfn9 — A  small  sample  of  wine  made  from  this  grape  has  given  me  a  very  high  opinion  of 
Kb  quality  for  wine.  It  supplies  a  want  long  felt  among  the  wine-drinking  public — of  a  wine  inter- 
mediate in  body  between  the  Concord  and  Norton,  and  of  a  more  delicate  flavor.  It  resembles  tht 
Choice  Clarets  of  France  with  perhaps  not  so  much  astringency,  and  will,  I  think,  soon  become 
▼ery  popular.  The  vine  has  proved  healthy  and  hardy  with  me;  is  not  a  very  strong  grower,  and 
may  be  planted  6  by  6  feet.    Seems  to  be  very  productive.    Specific  gravity  of  must  88o. 

Clinton— 'ThU  also  makes  a  good  claret,  and  although  a  very  old  variety,  has  not,  until  quite 
recently,  been  used  much  for  wine.  Its  peculiar  frost-grape  flavor  is  not  as  agreeable  to  me  as  the 
pure  flavor  of  the  Creveling,  though  many  may  like  it.  It  is  a  fair  producer,  and  if  we  had  no  Con- 
cord the  Clinton  would  no  doubt  be  very  acceptable.  But  the  Concord  yields  more,  is  easier  to 
manage  than  the  Clinton,  and  its  wine  is,  I  think,  equal  if  not  superior. 

Ivei*  Seedling — I  cannot  speak  from  experience  in  regard  to  this  variety,  as  I  have  never  made 
wine  from  it,  and  although  1  have  tried  a  good  many  samples  made  in  Ohio,  I  have  been  unable  to 
fbccord  it  the  high  rank  our  Ohio  friends  claim  for  it.  It  has  a  pleasant  flavor,  but  a  great  deal  of 
^idity  and  harshness — an  unripe  taste,  if  I  may  so  express  myself — which  is  not  at  all  pleasant  to 
pie.  Perhaps  by  gallizing  judiciously,  a  better  wine  may  be  made  from  it  than  I  have  yet  seen.  So 
|!ar,  I  can  see  nothing  which  should  induce  me  to  prefer  it  to  good  Concord,  and  it  certainly  doea 
liot,  from  all  I  can  learn,  produce  as  much  per  acre.  I  shall  make  wine  from  it  this  season,  and 
should  be  very  happy  to  be  able  to  change  my  opinion  of  its  merits  as  a  wine  grape. 

CLASS  T— XI8CBLLAHB0U8. 

This  class  comprises  all  the  independent  spirits  among  our  natives — those  which  I  can  hardly 
compare  with  any  foreign  varieties  I  know.  The  Concord  would  properly  come  into  this  class, 
though  it  may  have  some  resemblance  to  some  of  the  red  Hungarian  wines.  It  certainly  does  not 
resemble  claret,  as  many  seem  to  think,  either  in  flavor  or  astringency.  But  it  hardly  belongs  here. 
Xt  has  grown  old,  though  not  stale,  among  us  ;  everybody  plants  it,  and  a  great  many  love  it.  it 
if  the  wini  for  the  masses,  destinM  to  become  the  every-day  drink  of  the  sturdy  laborer,  and  win 
Blways,  as  such,  retain  a  warm  place  in  my  affections.  I  may  remark  here,  that  for  an  erery-day 
drink — a  life  and  health-inspiring  gentle  stimulant,  when  I  am  at  work — I  have  found  none  better 
■aited  than  the  Concord.  Therefore,  long  may  its  sturdy  foliage  wave,  and  its  juice  inspire  new 
life  into  the  tired  and  flagging  arms  of  our  hardy  and  hard-laboring  mechanics  and  farmers. 

Hertford  Pro/i/lc— This,  if  well  made,  resembles  the  Concord  closely,  and  although  hardly  » 
true  t0ins  grape,  can  still  be  made  into  wine  advantageously  wherever  it  cannot  be  marketed  very 
well.  It  makes  a  fair  red  wine,  which  no  one  who  tries  it  can  mistake  for  anything  but  a  true  nar- 
^ve,  and  belonging  to  that  class  which  Dr.  Grant  would  call  **  offensive  to  a  refined  taste."  Bwl 
every  one  is  not  as  superfined  as  the  worthy  Doctor,  and  I  have  seen  those  who  thought  the 
fiartford  good  enough  for  anybody.    I  would  not  plant  it  for  wme^aHng, ihxLl^ihon^  f^^o  hare 
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plaaUd  it  for  market  need  not  fear  that  they  cannot  sell  it  were  they  compelled  to  make  it  into 
wine.    It  is  prodactire,  healthy  and  hardy.    Specific  i^avity  of  m«fit,  760. 

North  Carolina  Seedling — This  is  another  very  decided  native  gentleman,  who  could,  perhapt, 
be  Mu»catel.  It  has  a  peculiar  flavor,  which  has  met  with  universal  favor,  and,  if  properly  made 
(<.  #.,  strongly  gallized),  is  certainly  a  delightful  wine.  The  vine  is  one  of  our  strongest  growers, 
should  have  room  enough,  and  long  pruning,  and  will,  if  thus  treated,  produce  enormous  cropa. 
But  the  advocates  of  "  pure  grape  Juice  " — those  who  hold  up  their  hands  m  holy  horror  at  the  idea 
Of  adding  such  a  dangerous  thing  as  water  and  sugar  to  the  juice— need  not  plant  it  for  wine,  for  I 
do  not  think  they  would  find  the  "  pure  juice  "  of  it  very  palatable.  "A  word  to  the  wise  suffices.^ 
Specific  gravity  of  must,  840. 

The  nev  eeedling  of  Mr,  Langendorfer — ^This  has  not  even  a  name  yet,  but  I  have  watched  it 
closely  and  with  a  great  deal  of  interest  for  the  last  three  years,  because  I  think  it  will  make  «& 
American  Madeira,  something  which  we  have  long  wanted,  and  every  season  confirms  my  belief  ia 
the  value  of  the  grape.  It  is  a  seedling  of  the  Norton,  of  the  same  habit,  and  with  the  hardest 
wood  I  have  yet  seen  in  any  native ;  very  difficult  to  propagate,  free  from  disease,  and  enormously 
productive.  The  bunch  is  long,  narrow,  and  compact,  shouldered,  and  the  main  bunch  has  some- 
irhat  the  shape  of  an  ear  of  com ;  berry  about  the  same  sise  as  Norton's,  black,  about  as  juicy  as 
the  Norton,  but  the  juice  is  not  red,  but  will  make  a  brownish  yellow  wine,  of  great  body,  very  fins 
flavored,  and  inclined  to  improve  by  age.  For  our  latitude,  and  further  south,  I  think  it  will  be  • 
|[reat  acquisition  indeed,  as  far  as  I  can  judge  from  the  small  samples  of  wine  which  Mr.  Langen- 
dorfer has  yet  made.  This  fall  he  will  make  a  cask  of  the  wine  of  at  least  forty  gallons,  and  X 
^ope  and  trust  will  add  an  American  Madeira  to  our  list  of  native  wines.  Specific  gravity  of  must, 
1090. 

I  may  be  expected  here  to  say  something  about  the  Diana  and  lona,  and  their  value  for  win*. 
They  may  be  valuable  enough  when  yon  can  get  them,  but  I  confess  I  have  never  been  able  to  do  so, 
and  I  am  not  given  to  speculation  on  the  value  of  gprapes  so  refined  that  they  are  beyond  my  reaolu 
A  favored  few  may  have  localities  where  they  can  grow  them,  but  I  am  afraid  they  will  be  likt 
angel's  visits,  few  and  far  between.  To  those  I  leave  the  task  to  hold  forth  their  merits  to  their 
admiring  public 

Among  the  varieties  which  I  think  promise  well  for  wine,  but  of  which  I  have  not  made  any  •• 
yet,  I  will  name  a  few  which  I  think  worthy  of  special  attention  and  trial— Alvey,  Devereaaz, 
Louisiana,  Arkansas,  Rogers'  Hybrids,  Nos.  3,  4,  12, 19,  and  Telegraph.  I  h|bve  faith  in  each  of 
them  as  making  a  superior  wine. 

In  summing  up  the  evidence,  perhaps  you  would  like  to  know  which  among  the  varieties  X 
have  just  reviewed,  I  would  most  largely  plant.  My  first  choice  would  be  Martha,  Rogers'  No.  1^ 
Cunningham,  Herbemont,  Cynthiana,  Creveling,  North  Carolina  Seedling,  and  the  unnamed  seed- 
ling of  Mr.  Langendorfer.    All  the  others  I  will  also  plant,  but  of  these  the  largest  number. 

And  now,  gentlemen,  if  my  task  is  but  imperfectly  done,  yet  you  have  the  results  of  my  es- 
perience — an  experience  of  years  of  toil  and  experiments.  And  I  may  be  allowed  to  point  with 
pride,  not  to  my  humble  efforts,  but  at  the  glorious  soil  and  climate  of  our  noble  State,  which  has 
ODabled  us,  within  a  period  of  little  more  than  ten  years,  to  show  so  long  a  list  of  wines,  whio^ 
iuiy  already  fearlessly  challenge  the  beet  products  of  Europe,  the  fruits  of  the  skill  and  experieMt 
of  thousands  of  years ;  and  I,  unassisted  by  any  one,  throw  down  the  glove  to  any  of  the  importen 
in  this  proud  city  (who  affsct  to  turn  up  their  noses  at  our  native  wines,  speak  superciliously  of 
their  harshness,  and  say  their  tastes  are  too  cultivated  to  drink  our  wines)  to  produce,  in  the  spring 
of  1870,  a  larger  and  better  assortment  of  wines  from  his  cellars  than  I  can  put  up  against  it.  I 
challenge  them,  and  invite  you  cordially  to  be  present  at  the  trial.  The  time  will  come,  and  is  not 
far  distant,  when  the  wines  of  our  country  will  take  rank  among  the  first  and  beat  on  the  face  of 
the  globe ;  and  all  you  who  help  to  bring  about  this  glorious  result  can  look  back  with  just  sati»» 
faction  upon  the  task  accomplished. 

Mr.  Lacear — What  one  grape  would  you  recommend  for  red  wine  7 
Geo.  Husmann— The  Cynthiana. 

The  committee  to  nominate  the  Executive  Committee,  reported  the  following  names  for  186^: 
Dr.  L.  D.  Morse, 
C.  W.  Murtfeldt, 
J.  M.  Jordan, 
E.  A.  Riehl, 
Rev.  Chas.  Peabody. 
The  President  appointed  the  following  committees  on  winev :  ^^  ^ 
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Xm^L.  D.  HorMy 

A.  Eo^elmaoy 

B.  F.  Lazear. 
Catawba— TYieo,  En^^lman, 

George  Husmann, 
Isidor  Bush. 

In  answer  to  a  question  relative  to  new  yarieties  for  red  wine,  the  President  said : 

The  Oynthiana  is  probably  the  best  gprape  for  red  wine  yet  introduced,  but  the  plants  are  itill 
loo  high  in  price  for  vineyard  planting.  Does  not  think  so  highly  of  the  new  seedling  of  Mr. 
Langendorfer,  which  I  believe  is  a  seedling  from  Norton's  Virginia,  and  has  )>een  named  ''Her- 
mann." 

George  Husmann— Wine  from  this  latter  grape  has  as  yet  been  made  in  too  small  quantities  to 
enable  us  to  Judge  fairly  of  its  quality.  Has  made  wine  from  it  last  season  that  will  prove  better 
tfian  any  before  shown. 

Mr.  Mnrtfeldt  moved  the  following  resolution  : 

Re$olv$d,  That  to  obtain  the  best  results  in  wine-making,  we  recommend  that  the  members  of 
tikis  Association  try  experiments  in  mixing  varieties  of  grapes  at  the  time  of  expressing  the  musty 
thus  following  the  example  of  experienced  wine-makers  of  Europe. 

Mr.  Husmann — Has  tried  this  to  some  extent  with  Norton  and  Concord,  and  Herbemont  and 
Korton.    The  results  not  quite  satisfactory.    Some,  of  course,  will  like  them. 

It  may  be  advantageous  with  some  varieties,  but  such  experiments  should  be  conducted  witk 
great  care,  and  on  a  small  scale  at  first. 

J.  M.  Jordan— There  is  one  thing  in  regard  to  wine-making  worthy  of  notice.  A  large  number 
get  into  the  habit  of  tasting  with  their  notei  to  get  the  bouquet.  We  will,  in  mixing  varieties,  loM 
the  bouquet.    I  look  upon  this  mixing  with  distrust. 

Mr.  Murtfeldt— I  wanted  to  draw  out  the  experience  of  wine-makers  on  this  point.     I  under- 
,  ftaod  that  the  best  results  are  obtained  by  mixing  the  grapes  before  making  the  wine.    That  then 
Ihould  be  a  ikilled  manufactory  of  wines  upon  a  large  scale  all  will  admit. 

There  are  some  who  wish  to  make  more  wine  than  is  grown  in  their  own  vineyards ;  they  wUl 
work  up  tlie  surplus  of  others.    Doing  it  on  a  large  scale,  with  good  cellars,  will  be  a  benefit  to  aU. 

There  is  another  question  upon  which  we  need  light.  Will  our  native  wines  improve  by  age, 
■ad  which  of  them  ? 

J.  J.  Kelley — Can  see  no  harm  in  persons  mixing  grapes. 

President — I  think  that  caution  should  be  used  in  mixing  varieties.  In  Europe  their  grapes  ai« 
All  of  one  species,  and  the  varieties  are  nearly  allied,  while  we  have  several  species  that  are  quite 
distinct. 

Can  give  some  testimony  as  to  wines  improving  by  age.  Have  drank  Delaware  and  Concord 
four  years  old,  and  found  both  of  them  excellent.  The  latter  had  been  tried  every  year  and  steadily 
improved  in  quality,  gradually  losing  the  strong  flavor  peculiar  to  this  wing^  which  is  objected  to 
by  some  persons.    At  the  end  of  four  years  it  was  really  a  flne  wine. 

Mr.  Husmann — As  to  keeping  qualities  in  wine,  there  are  but  very  few  varieties  that  we  can  get 
any  chance  of  keeping.  Concord  is  much  better  at  two  years  old  than  six  months.  So  with  Nortoa 
•ad  Clinton,  but  we  cannot  keep  them  long  enough  to  fully  test  this.  If  we  try  it  they  are  testad 
•ad  tested  until  they  are  used  up. 

Theo.  Engelman—^My  oldest  wine  was  made  in  1859.  We  did  not  obtain  more  than  40  gallons, 
•f  which  we  have  a  few  bottles  yet,  and  it  is  very  good.  My  other  varieties  are  only  two  or  thrc* 
/ears  old. 

Mr.  Husmann — I  tasted  wines  of  '56  and  '59  in  Cincinnati,  and  found  them  good. 

J.  M.  Jordan  called  for  an  essay,  by  Mr.  Samuel  Miller,  of  Bluffton,  on  the  propagation  of 
Hie  grapes. 
Dr.  C.  W.  Spalding,  PreHdent  MUtUiippi  Valley  Grape  Orowert*  Anociation : 

Your  invitation  to  prepare  an  essay  on  the  propagation  of  the  grape  might,  I  think,  hav« 
been  extended  to  some  one  more  competent  to  do  the  subject  justice ;  but  since  you  have  thought  fil 
to  request  it  of  me,  it  shall  be  complied  with. 

The.Clrapt, — One  of  our  favorite  fruits  of  its  season,  for  the  table,  as  well  as  possessing  tht 
properties  of  making  the  most  healthful  and  delicious  beverages  allowed  to  man,  has  been  culti- 
vated since  the  deluge,  in  all  countries  where  it  succeeded,  ever  holding  a  high  rank  in  the  produc- 
tions of  the  earth.  At  no  time,  however,  has  the  cultivation  of  this  noble  fruit  been  held  in 
greater  esteem  than  at  this  very  day. 

No  doubt  this  feeble  effort  at  throwing  a  few  rays  of  light  upon  the  subject  of  its  propagation 
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will  be  read  before  an  andienoe  in  whom  there  is  as  mnch  knowledge,  enterprise,  and  enthnsiasm 
ts  ever  was  found  in  the  same  number  of  persons. 

When  I  refloct  on  this  it  seems  almost  presnmptnons  in  me  to  attempt  (ny  enlightenment.  Bot 
of  one  thing  they  may  all  rest  assnred  it  is  not  gathered  from  books,  bat  actual  experience.  The 
line  is  propagated  in  so  many  various  ways  that  it  is  hardly  necessary  to  dwell  upon  them  all,  but 
will  on  the  most  expedient. 

JFVom  Seed* — ^Take  the  seed  fh>m  the  fruit  and  plant  at  once,  about  three  inches  apart  each  way, 
eoTering  about  one  inch  deep.  When  winter  comes  throw  some  leaves  or  litter  over  the  bed  as  a 
■light  protection.  In  the  spring  uncover  and  pull  up  all  weeds,  as  they  will  appear  before  the 
grape  seed  will  ceme  up.  When  six  inches  high  give  each  one  a  little  stake  high  enough  to  keep 
tied  to  daring  the  summer. 

Stake  and  label  carefully  the  seed  of  each  variety  planted,  as  it  will  be  a  source  of  iCatisf action 
to  know  the  parentage  of  your  pets.  Cultivate  carefully  the  first  season,  and  in  the  following 
spring  set  them  into  well  prepared  soil,  three  or  four  feet  apart  each  way ;  of  course,  cut  back  to 
proper  length.  There  will  be  some  coming  into  bearing  the  third  year,  otiters  the  fourth,  and  some 
feeble  ones  perhaps  a  year  longer ;  but  they  should  not  be  discarded  on  account  of  feeble  growth, 
as  there  is  many  a  stout,  robust  man  at  forty  years  of  age,  who  was  small  and  sickly  for  the  first 
fifteen  years  of  his  life.  We  discard  those  with'  a  little  down  on  the  under  leaf  as  Mr.  Longworth 
once  said.  Out  of  a  number  of  seedlings  raised  by  myself,  one  so  feeble  as  to  almost  tire  my  pa- 
tience, came  into  bearing  the  fifth  year,  and  now  bids  fair  to  hold  a  place  among  the  valuable  whitt 
•••s,  (Macedonia). 

Do  not  be  discouraged  at  the  first  fruiting  in  case  it  does  not  please,  as  the  clusters  will  only 
•ame  to  perfection  about  the  third  and  fourth  year's  bearing.  All  this  requires  patience,  but  will 
in  the  end  reward  the  laborer. 

By  Cultingt, — Trim  the  vines  in  the  fall,  dress  up  the  cuttings  in  lengths  from  six  to  ten  inches, 
According  to  the  leng^ths  of  joints.  Cut  transversely  just  across  below  the  lower  bud,  at  right 
angles  with  the  bud.  Cut  one-half  an  inch  above  the  upper  bud  but  parallel  with  it.  Tie  these  in 
bundles  of  one  or  two  hundred  each  with  willow,  or  something  that  will  not  rot.  Have  a  printed 
label,  with  copper  wire,  attached  to  each  bundle,  with  the  name  of  variety  and  number  of  cuttings 
plainly  written  thereon.    This  will  save  much  vexation  and  perhaps  loss. 

Now,  simply  bury  these  bundles  of  cuttings  in  a  pit ;  set  on  end  one  tier,  just  so  as  not  to  have 
the  bundles  touch  each  other;  throw  in  and  cover  three  indies  with  fine  earth ;  then  another,  but 
not  more  than  three  on  top  o|  each  other.  Cover  all  over  one  foot  and  leave  until  spring.  From 
the  middle  of  April  to  the  first  May  is  the  time  to  set  them  out,  by  which  time  the  buds  will  be  well 
swollen  and  the  little  roots  protruding.  Por  three  successive  years  have  I  practiced  this  method 
with  marvelous  success. 

In  planting  these  cuttings  I  line  off  the  ground  three  feet  apart,  cut  out  a  sloping  farrow  deep 
enough  to  receive  the  cuttings*  at  an  angle  of  about  thirty  degrees,  lay  the  cuttings  in  two  inches 
apart,  with  the  top  bud  always  uppermost  and  just  even  with  the  surface  of  the  groand.  Then  with 
a  hoe  draw  some  fine  earth  in  on  the  lower  half  of  the  cutting,  treading  firmly  with  the  feet  as  you 
advance.  Another  follows  after,  filling  up  the  farrow  with  loose  earth,  and  leave  a  little  ridge 
about  one  inch  high  over  the  top  of  the  cuttings ;  keep  clean  and  loosen  up  the  soil  occasionally 
through  the  summer,  when  success  will  be  pretty  certain. 

Under  Olau. — ^This  is  a  place  hi  which  science  has  been  brought  to  play  a  prominent  part ;  yet 
with  all  the  improved  fixtures,  and  utmost  care,  there  is  sometimes  trouble.  Mold  is  oue  great 
trouble  when  a  long  spell  of  cloudy  wet  weather  prevails.  To  guard  against  this,  every  house 
ought  to  have  some  pieces  of  fine  or  pipes  that  can^be  bared  so  as  to  cause  a  dry  heat  to  pervade 
tte  house.  This,  with  the  help  of  air-slacked  lime,  charcoal  dust,  and  flour  of  sulphur,  mixed  in 
equal  quantities  and  dusted  over  where  mold  makes  its  appearance,  will  speedily  cure  it.  But 
where  this  heating  arrangement  is  omitted,  and  there  is  a  leaky  sash  overhead,  all  the  skill  of  the 
beet  propagator  is  set  at  defiance. 

As  to  the  modes  of  propagating  under  grass,  it  would  be  needless  for  me  to  attempt  to  give 
any  detailed  plans,  yet  I  must  not  omit  one  process  which  has  not  been  in  use  in  this  part  of  the 
country,  to  my  knowledge.  It  is  by  layering  in  green  wood — starting  a  plant  in  a  pot,  which 
should  be  pretty  larg^e  and  stand  upon  a  bench  or  shelf  low  enough  so  as  to  bring  its  rim  on  a  level 
with  that  of  thi4e  inch  pots  on  the  level  stage.  When  this  vine  has  started,  say  one  foot,  bend 
•rer  the  shoot  to  the  little  pot  filled  with  sand  and  mold.  Pinch  one  leaf  out,  bend  this  down  into 
the  middle  of  it,  and  with  a  little  peg  fasten  it,  filling  the  pot  up  with  earth.  When  it  has  grown 
long  enough  do  the  same  thing  with  the  next  pot,  but  always  leaving  one  or  two  eyes  between  for 
the  upright  shoot  to  come  out  of. 

When  this  has  been  carried  on  to  the  fifth  or  sixth  pot  you  can  detach  the  new  ones  from  the 
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^Id  pUnt  cloe«  to  it ;  bat  leare  tlia  j<mns  onei  all  tofviher  until  yon  find  tlie  outside  onei  wctt 
rooted.  Then  cut  these  apMrt,  setting  the  smallest  ones  aside  to  be  gradually  hardened  off  forfaU^ 
vhile  the  stronger  ones  may  soon  be  forced  into  shoots  also. 

While  this  was  going  on,  the  stool  plant,  no  daabt,  will  hare  shoots  ready  to  be  layered,  whidb 
will  be  greatly  augmented  by  the  cutting  off  of  the  young  yine.  Thus,  generation  after  generation 
can  be  taken  from  one  good  plant,  and  the  progeny  to  add  to  the  number.  These  plants  carefuU/ 
^ated,  gradually  tempered  to  less  moisture  and  heat  and  actually  set  out  into  open  ground,  will 
9iake  as  good  plants  of  the  same  sise  as  in  any  other  way. 

But  to  do  this  the  house  must  be  rery  close,  a  high  heat  kept  up  day  and  night,  as  well  at  • 
lnunidi^  almost  amounting  to  saturation. 

The  number  of  plants  that  can  be  produced  from  one  strong  Tine  (started  in  winter),  by  Ikt 
fad  of  the  season,  is  almost  incredible.  Many  will  say  this  is  steaming  it  too  fast,  and  this  will 
weaken  the  constitution  of  the  vine.  Not  a  bit  of  it,  if  the  thing  is  properly  managed.  1  cara  b^ 
how  a  plant  is  grown  proridjed  the  wood  and  roots  are  ripe,  it  is  a  healthy  vine. 

The  idea  of  some  people  that  rines  raised,  or  eren  started  under  gloss,  are  less  hardy  thmi 
those  grown  out  doorj,  is  sheer  nonsense.  The  fact  is,  those  started  under  glass  hare  the  prefer^ 
face,  from  the  fact  that  they  are  usually  better  matured. 

Another  matter  which  I  cannot  omit  here,  which  is  the  plan  of  using  boxes  instead  of  poUy 
thereby  avoiding  a  great  expense  as  well  as  earing  much  labor. 

When  the  eyes  hare  first  been  routed,  instead  of  putting  a  plant  in  each  pot,  let  boxes  be  piv- 
pared,  say  eighteen  inches  or  two  feet  wide,  the  proper  depth,  and  of  a  length  to  correspond  wUH 
the  width  of  the  forcing  pits. 

By  this  plan  you  can  hava  many  more  plants  in  the  same  space,  can  harden  off  ready  to  set  m^ 
just  as  easy  as  in  pots ;  much  easier  carried  to  the  outdoor  beds,  and  with  careful  handling,  can  \m 
planted  with  very  Uttle  loss.  I  once  set  out  5,000,  out  of  a  hot-bed  from  which  I  had  removed  ih» 
•ash  for  a  few  hours  in  the  morning  and  evening  at  first ;  an  hour  longer  the  next  day,  etc.,  until 
they  stood  the  full  day's  sun.  They  were  taken  up  by  the  basket  full,  carried  one  hundred  yardip 
«lid  planted.  Shaded  simply  by  setting  a  board  a  foot  wide  on  the  south  shie  of  the  row  (the  rowi 
mnning  east  and  west,  of  course,)  for  a  few  days.    There  was  not  five  per  cent.  died. 

Instead  of  throwing  a  kind  of  mystery  around  this  thing  of  growing  plants  under  glass,  ami 
frightening  any  one  who  hasjiot  a  princely  fortune  from  engaging  in  it  on  account  of  the  expense, 
I  think  it  is  the  duty  of  every  one  to  help  make  as  much  plain  sailing  out  of  it  as  possible. 

Grafting.^Thta  mode  of  both  increasing,  as  well  as  bringing  into  bearing  soon,  new  varieties 
has  not  received  the  attention  it  should.*  One  writes  this  way,  another  that,  a  third  has  aasthsr 
plan,  and  so  on ;  so  that  a  beginner  hardly  knows  how  to  do  or  whose  method  to  pursue. 

For  more  than  ten  years  have  I  practised  it,  of  course,  not  always  with  success  to  my  wish ;  h^ 
when  I  had  the  wood  for  grafting  and  the  vines  under  my  own  care  have  usually  counted  on  80  per 
sent,  to  grow.  Keep  the  wood  for  grafting  in  damp  moss  or  sand  in  a  cellar,  as  cool  as  possthls 
without  f reeling.  In  ttie  spring,  as  soon  as  the  frost  is  out,  clear  away  the  ground  about  the  ro«tt 
.  three  to  five  inches;  choose  a  smooth  place  in  the  stalk,  saw  it  off,  shave  smooth  with  a  ahatp 
knife ;  split  or  rather  cat  down  a  little  slanting  so  as  to  cross  the  grain,  insert  the  graft,  cut  in  ths 
usual  wedge-shape,  and  tie  tight  around  with  strong  twine.  This  tying  I  deem  essential,  even  II 
the  stock  is  strong  enough  to  hold  the  graft  firmly,  as  I  have  observed  that  when  the  growth  cam* 
mences  the  split  has  a  tendency  to  part,  leaving  the  graft  loose.  If  the  graft  is  strong,  long^ 
iointed,  use  but  one  eye ;  cut  one-half  inch  above  the  bud  and  two  to  four  below  the  bud. 

If  thin  wood  and  short-jointed  use  a  two-eyed  graft.  When  the  stock  is  an  inch  or  more  in  di- 
ameter use  two  grafts,  but  under  an  inch  one  is  sufficient.  « 

Sometimes  it  occurs  that  there  is  a  great  knot  in  the  root  where  the  graft  should  be  set ;  thil 
is  particularly  the  case  with  wild  vines  in  the  woods.  In  such  case  clear  the  earth  away  down  t» 
the  roots,  cut  them  all  off;  and  insert  a  graft  in  aach,  tie  well,  earth  up  in  all  cases  to  the  bud  «< 
the  graft,  then  cover  with  fino  leaf  mold  or  saw-dust  one  inch  thick.  This  latter  is  to  avoid  a  cruel 
Ihat  might  prevent  the  eye  from  bursting  through.  By  the  root  grafting  you  can  sometimes  dig 
•ut  a  whole  nest  of  valuable  vines  in  the  fall,  many  will  have  emitted  roots  oat  of  the  graft  also. 

If  some  of  the  roots  be  small  and  the  grafts  large,  wedge  the  root  and  split  or  cut  a  wedge  ia 
the  graft,  so  as  to  fit;  these  are  more  likely  to  root  from  the  graft  than  when  the  graft  is  wedged 
Inio  the  root. 

Such  is  my  confidence  in  grafting  the  vine,  that  I  would  rather  pay  a  high  price  for  a  isw 
giafts  of  a  new  variety  than  to  get  a  rooted  plant  without  any  spare  wood. 

I  could  now  show  you,  beneath  the  cliffs  of  Montgomery  hills,  as  we  call  it,  grafts  grown  tws 
Inches  already,  that  were  set  some  six  weeks  since. 

Although  I  caanot  be  present  at  your  meeting  in  St.  Louis,  ta  spirit  I  am  with  you,  and  if  this 
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•|r>ti1  I  proTe  aoc^ptaVe  and  aid  a  trtfla  to  the  inCormatioa  of  ih»  assemblybelor*  whom  il  U  to  bt 
Mad,  then  the  writer  will  coneider  himself  rewarded. 

J.  M.  Jordan  called  attention  to  BystemB  of  propag^on  under  g^lass  that  bad  a  tendenoj  to 
iajare  the.fruitfulneee  of  the  vine. 

The  natural  tendency  in  any  plant  is  to  produce  and  perfect  seed.  Any  otb^r  way  of  propafa- 
|ing  the  vine  than  by  seed  weakens  tbe  vine,  and  impairs  its  powers  of  producing^  fruit  and  seed. 

Propagation  by  green  wood  cuttings  did  this  to  a  very  marked  extent.  If  you  propagate  from 
fdons  taken  from  young  trees  instead  of  bearing  trees,  they  become  later  and  later  in  coming  into 
bearing  till  they  don't  prodi&e  fruit  at  all. 

Upon  Mr.  BuaieH's  place  there  are  ire  acres  of  Concord  Tines.  One  thousand  were  propaga- 
ted under  glass,  and  the  rest  from  cuttings  of  ripe  wood.  The  thousand  propagated  under  glaM 
do  not  produce  half  the  fruit  the  other  vines  do. 

Mr.  Riehl  takes  opposite  grounds  from  this.  Doe3  not  think  there  is  so  much  evil  in  propaga- 
ting from  green  wood.  As  to  trees  not  bearing  such  has  not  been  the  case  with  him.  In  my  soil 
green  wood  propi^tes  better  and  bears  earlier  than  the  ripe  wood.  There  ia  no  difference  where 
grown  under  glass  if  they  are  well  managed  and  well  developed. 

George  Husmann  agrees  with  Mr.  Riehl,  and  can  speak  with  some  confidence  on  this  subject. 
Hare  Concord  from  layers  of  old  wood,  green  wood,  single  eyes,  and  cuttings,  and  see  no  diCsr- 
•nce  in  their  bearing. 

We  take  wood  of  some  varieties  not  larger  than  a  straw,  propagate  under  glass.  Set  out  in 
fhe  open  ground  and  they  g^ow  6  to  8  feet  in  a  season. 

J.  J.  Kelley  was  struck  with  the'diff|^nce  in  the  vines  on  the  Russell  farm. 

Thinks  it  was  an  admitted  fact  that  the  natural  way  of  propagation  is  by  seed.  Would  coB- 
•ider  that  a  vine  that  made  a  good  gprowth  of  wood,  would  make  a  better  vine  than  one  that  made 
fruit  early. 

J.  M.  Jordan — ^There  are  many  vines  sent  out  that  were  not  propagated  with  a  view  to  fruit, 
but  Just  to  sell.  The  Russell  vineyard  was  planted  in  1864  ;  it  was  in  part  propagated  from  vines 
that  bad.not  been  allowed  to  bear.  This  portion  was  four  years  in  coming  into  bearing.  Now  I 
can  induce  bearing  in  one  year  from  a  layer.  Some  are  propagated  for  40  generations  without 
bearing  fruit. 

Mr.  Riehl.— Were  they  good  strong  plants  at  first  ? 

Mr.  Jordan. — ^They  had  strong  canes.    The  potato  does  not  propagate  itself  from  seed  freely. 

Mr.  Reihl. — If  the  plants  are  ripe,  good  and  strong,  it  is  all  the  same  to  me.  I  want  wood  and 
roots  well  matured. 

J.  J.  Kelley.— The  first  plants  of  Concord  I  had  came  from  Mr.  Knox.  They  were  small 
plants.  I  grew  a  layer  from  each  plant  the  first  season  in  a  row  of  20  feet.  The  second  year  there 
was  no  difference  between  the  layers  and  the  original  plant.  I  doubt  if  there  is  any  difference  at 
all  in  them  now. 

George  Ilusmann.— It  is  not  all  the  same  to  me  how  plants  are  propagated.  I  think  'Mayers" 
the  worst  plants.  They  are  not  independent  plants  like  a  ^'cutting"  or  "single  eye."  They  derive 
their  nourishment  in  part  from  the  mother  planU.  The  roots  are  all  formed  near  the  surface,  and 
if  it  is  necessary  to  plant  deeper  the  sudden  change  is  like  revolution,  and  it  is  sometime  before 
they  grow  off  freely.  The  single  eye  had  its  roots  deeper.  Another  point  against  <<layers"  is  the/ 
have  large,  prominent  buds  and  strong  canes,  and  the  buds  are  apt  to  be  rubbed  off.  A  plant  from 
a  cutting  has  a  number  of  eyes,  and  one  or  more  can  be  rubbed  off  without  destroying  the  plant. 
I  have  made  some  experiments  with  plants  of  Norton's  Virginia.  I  selected  400  of  the  best  plants 
horn  a  lot  of  15,000  Norton's  layers.  I  also  chose  150  of  the  best  plants  from  single  eyes  and  200  of 
the  best  that  I  could  obtain  grown  from  cutting^.  These  were  all  planted  together  and  had  similar 
treatment.  Of  the  layers  ten  per  cent,  failed  to  gprow,  of  the  cutting-plants  three  per  cent,  failed* 
while  I  lost  none  of  the  150  single  eye  plants. 

Mr.  Riehl  has  lost  fewer  layers  than  any  other  kind  of  plants.  There  may  be  something  in  tht 
soil  in  which  I  propagate,  but  my  own  experience  is  in  favor  of  layers. 

President. — Most  of  the  speakers  have  lost  sight  of  the  point  made  by  Mr.  Jordan.  It  waf 
not  the  mode  of  propagation  to  which  he  alluded,  but  the  character  of  the  wood  employed.  He 
objects  to  the  use  of  wood,  taken  g^eneration  after  generation  from  young  plants  which  are  not  of 
lufllcient  age  to  bear  fruit.  This  is  Dr.  Grant's  practice,  and  I  for  one  am  of  the  opinion  that  it 
impairs  the  fruitfnlness  of  the  variety  so  practiced  upon. 

I  agree  with  Mr.  Husmann  as  to  the  character  of  the  layers,  and  long  ag^  when  this  subject 
was  under  discussion  at  one  of  the  meetings  of  our  State  Horticultural  Society,  expressed  views 
aimilar  to  those  he  has  advanced. 

My  preference  is  decidedly  in  favor  of  plants  grown  from  cuttings.    They  are  ind" 
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ptants,  having:  a  proper  balance  between  root  and  top,  and  in  this  reapect  superior  to  layers.  In 
plants  from  single  eyes  the  young  shoot  and  the  roots  are  compelled  to  rely  in  the  early  stages  of 
their  gprowth,  apon  the  plant  food  stored  up  in  a  single  node.  Hence  it  is  necessary  to  stimnlat* 
such  a  plant  by  manures  and  by  bottom  heat.  Whereas  the  cutting  having  more  than  one  node  al- 
lows the  young  shoot  to  appropriate  the  food  contained  in  one  node  while  roots  draw  from  another. 
I  consider  the  cutting  plant  better  than  the  layer  on  physiological  grounds.  In  the  layer  we  got 
strong  canes,  large  buds,  and  comparatively  feeble  roots.  Thus  we  have  a  plant  out  of  balance. 
One  of  the  reasons  why  Norton's  Virginia  is  so  hard  to  transplant  successfully,  is  because  it  is  usa* 
ally  grown  from  layers. 

The  point  made  by  Mr.  Jordan  I  consider  well  taken,  and  I  agree  with  him  in  the  opinion  thai 
propag^ating  from  year  to  year  from  young  wood,  tends  to  diminish  the  productive  habit  of  ih» 
variety. 

J.  M.  Jordan— I  planted  out  7,600  vines,  and  but  5  failed  to  grow.  They  were  Concord  cattinf 
plants. 

J.  J.  Kelley — I  don't  see  any  reason  for  ont  plant  dying  if  planted  well.  I  don't  think  thai 
they  can  be  called  healthy  plants,  if  left  in  the  ground  from  fall  till  spring. 

Geo.  Husmann— This  point  is,  perhaps,  well  taken.  It  might  be  traced  to  another  Source,  ioi- 
perfect  wood,  enfeebled  by  the  atmosphere  in  which  they  were  kept. 

The  following  is  the  catalogue  of  wines  presented  for  examination: 

Two  samples  Concord  '67,  one  sample  Catawba  '67,  by  J.  J.  Kelley,  Webster. 

Two  sample  Catawba  '67,  by  Mr.  Westfall,  Hannibal. 

One  sample  Catawba  '67,  one  sample  Isabella  '67,  by  Charles  Paifrath,  Melrose,  St.  Lobm 
eounty. 

One  sample  Catawba  '67,  by  J.  G.  Drohman,  Ralls  county. 

Two  samples  Catawba  '67,  by  B.  F.  Lasear,  Pike  county,  Mo. 

Samples  CaUwba  '65-'6-'7,  varieties  of  Red  Wine  '67,  by  A.  Bngelman,  Shiloh;  Illinoii. 

A^oumed. 


EVENING  SESSION. 

The  report  of  the  committee  on  Red  Wines  was  presented  and  accepted. 

The  question  of  holding  a  meeting  in  the  fall  was  taken  up  and  discussed. 

Geo.  Husmann — When  the  circular  was  issued  and  the  first  meeting  held,  it  was  the  object  of 
this  Society  to  hold  two  meetings  each  year,  one  in  the  Spring  and  the  other  in  the  Fall.  One  to 
show  old  wines  and  the  other  new  wines.  So  that  those  who  wanted  to  sell  their  wines  might  do  so. 
Now  it  seems  it  is  almost  impossible  to  raise  the  valuable  premiums  we  at  first  proposed.  I  can- 
not see  how  these  premiums  can  be  done  away  with.  We,  in  Hermann,  have  rabed  $350  for  pre* 
miums.  If  we  cannot  make  out  all  we  would  like,  let  us  try,  at  least,  to  do  something.  It  wat 
said  that  $1,000  could  be  raised  in  this  city  for  premiums. 

B.  F.  Lazear — ^There  is  no  means  of  dispensing  with  the  Spring  meeting  when  we  hear  it  said 
that  some  wines  are  best  when  six  menths  old.  In  fall  we  must  have  a  meeting,  if  we  want  to  sell 
our  wine. 

Geo.  Husmann— The  Spring  meeting  should  be  from  the  5th  to  the  10th  of  April,  if  yon  ra^ 
your  wines  in  the  end  of  February. 

J.  J.  Kelley — Some  men  say  that  the  wine  clears  thoroughly  in  February,  and  that  if  it  is  racked 
later  it  loses  strength  and  aroma.    Out  of  160  gallons  I  did  not  get  one  gallon  of  lees. 

Geo.  Husmann— Men  are  apt  to  be  mistaken  as  to  when  wine  is  clear.  It  is  only  wine  thai 
shows  perfectly  clear  against  the  candle  light  that  is  clear.  In  the  sun  you  may  see  no  lees,  bat 
still  be  enough  there  to  bring  the  wine  into  a  state  of  fermentation.  Many  of  our  small  wina 
growers  may  like  to  dispose  of  their  wine  before  fall.  We  started  out  as  an  independent  body, 
because  our  wines  and  grapes  could  not  get  the  attention  they  deserved  at  the  meetings  of  other 
societies.  I  think  we  will  give  but  little  attention  to  the  grape,  if  we  do  not  keep  up  two  meeting* 
in  the  year. 

Dr.  Morse  likes  the  idea  of  the  two  meetings. 

Mr.  Engelman— In  the  fall  the  early  grapes  only  are  in  condition  in  September.    October  if 
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the  tine  for  the  beit  grapes  to  be  in  perfection.    In  September  we  may  judge  of  the  form  and  lise 
•f  banch  and  berry  but  not  of  its  qnality. 

The  time  of  the  Spring  meeting  was  changed  to  the  first  Wednesday  of  April. 

And  the  Fall  meeting  fixed  for  the  second  Tuesday  of  September. 

Adjourned  to  9  o'clock  to-morrow  morning. 


6B00ND  DAT.— HOBKING  SESSION. 

Society  met  at  9  o'clock. 
President  Spalding  in  the  Chair. 

In  the  absence  of  the  Secretary,  Mr.  Tice  was  elected  Secretary  pro  tern, 
Mr.  Murtfeldt  read  the  following  report,  which  was  accepted,  the  committee  discharged,  and 
the  recommendations  adopted : 

BIPOST  OP  OOMMXTrai  OK  PHSMIITMS. 

The  committee  to  whom  the  essay  of  Dr.  Morse  on  "Premiums  and  Awards,"  has  been  referred, 
beg  leave  to  report,  that  they  recommend  for  adoption,  as  part  of  the  rules  and  by-laws  of  the 
association  the  suggestions  contained  in  the  clear,  comprehensive,  and  exhaustive  essay,  •• 
follows : 

1.  It  is  desirable  that  liberal  premiums  be  offered  for  the  best  articles  of  wine  on  exhibition, 
at  soon  as  funds  for  that  purpose  can  be  raised,  or  the  finances  of  the  association  will  justify  it. 

2.  The  committees  on  wine  to  consist  of  not  less  than  three  nor  more  than  five  members,  and 
separate  committees  to  be  appointed  on  the  different  classes  or  varieties  of  wine. 

8.  The  scale  of  100  be  adopted  to  designate  the  comparative  quality  of  wine ;  100  bebg  tlra 
standard  of  excellence.  But  the  committee  on  wine  shall  not  confine  their  reports  to  figures  only, 
hut  may  add  appropriate  explanatory  remarks. 

4.  After  the  wines  have  passed  the  examination  of  the  committees,  they  are  to  be  submitted  to 
the  members  of  the  association  which  may  be  present. 

5.  Exhibitors'  to  be  requested  to  state  in  gallons  the  quantity  of  wine  on  hand  from  which  tht 
samples  are  taken. 

THEODORE  ENGELMAN,  Chairman. 
CHAS.  W.  MURTFELDT. 

Mr.  Eng^lman  brought  the  attention  of  the  association  to  the  practical  injustice  of  the  work- 
ing of  the  taxation  system  of  the  general  government  toward  the  grape  growers  and  wine  pro- 
ducers. There  is  no  department  of  agriculture  where  so  much  depends  upon  actual  manual  labor. 
The  ground  must  be  prepared  by  hand,  the  plants  set,  the  stakes  prepared  and  driven,  the  vines 
trained  and  pruned,  the  fruit  plucked,  and  the  wine  prepared — all  by  careful  hand  labor.  And  yet 
we  are  required  to  pay  heavy  taxes  upon  everything  we  use,  implements,  materials,  and  the  very 
clothing  we  wear,  while  all  the  protection  we  receive  is  a  low  ad  valorem  duty  upon  imported  wines, 
which  are  invoiced  at  a  very  low  rate.  He  had  known  of  wines  which  were  valued  in  Europe  at  $S 
per  gallon,  to  be  invoiced  at  $1  and  under.  He  advocated  the  justice  of  protection  from  the  gov- 
ernment on  the  same  scale  as  the  taxes  on  the  articles  used,  so  that  wine  making  should  be  put  upon 
an  equality  with  other  interests.  To  effect  the  object  he  moved  the  appointment  of  a  committee  to 
investigate  the  subject,  and  recommend  the  necessary  action  to  secure  protection  to  wine-growert. 
Mr.  Murtfeldt  seconded  the  motion,  and  it  was  adopted,  the  chair  appointing  the  committee,  as 
follows: 

ooMMnTEX  ox  pRoncnoir. 
Adolph  Engelmaa,  chairman ;  Theodore  Engelman  and  Henry  T.  Mudd. 

nilCUSSlOH  ON  OBAPBS. 

Mr.  Jordan,  from  the  business  committee,  moved  to  take  up  for  discossioB  tht  rarittitt  of  riatt, 
with  reference  to  their  valuable  qnalititt. 

The  President  sidd  tht  subject  was  an  important  one,  and  tht  question  was  whether  tht  Coneord 
frapt  should  continut  to  hold  tht  high  rank  aocordtd  to  it,  or  whtthtr  tomt  othtr  varittj  was 
•««al]j  good. 
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Mr.  Engelman  thonght  the  Concord  wm  cultivated  too  eztenrirely  M  «  wine  grape.  Ha  Ind 
aelddm  met  Concord  wine  that  he  liked.  The  best  ii  not  a  popolar  wine,  and  a  second  and  tbirA 
glass,  with  him,  inyariably  produced  the  judgment  that  it  was  not  a  first-rate  convirtal  wine. 

Mr.  Lazear  thought  the  subject  opened  a  very  wide  field.  There  are  but  few  grapes  in  thia 
country  that  will  suit  all  localities.  Climate  and  difi'erences  in  soil  had  much  to  do  with  the  sucoeaa 
of  any  variety.  There  was  one  question  that  seemed  not  to  be  settled,  and  that  was,  to  what  age 
has  Concord  wine  been  kept  pure  ?  That  is,  without  introducing  anything  of  a  foreign  nature  to 
preserve  it.  We  have  enough  of  the  Concord  for  market  purposes  now,  and  if  it  is  not  the  moel 
desirable  for  wine,  there  was  danger  of  too  extensive  cultivation  of  it.  He  would  like  informatioa 
regarding  the  Taylor  Bullitt. 

Did  not  bear  well  with  him,  and  it  was  a  question  with  him  whether  the  failure  was  local  or 
general.  Last  year  he  only  made  one  gallon  of  wine  from  three  hundred  vines.  Some  say  the  fault 
is  that  the  blossom  is  imperfect  and  needed  other  varieties  with  it  as  fertilizers.  It  was  a  rampant 
grower,  and  tender,  and  he  was  in  doubt  whether  to  grub  out  a  few  to  give  place  to  fertilixers,  or  to 
grub  out  the  whole. 

Mr.  Jordan,  to  give  directness  to  the  discussion,  moved  that  the  association  recommend  the 
Clinton  as  an  excellent  grape. 

Mr.  Engelman  spoke  of  the  Taylor  Bullitt.  Col.  Hecker,  of  Illinois,  told  him  that  an  exaooi- 
BOtlon  by  microscope  showed  that  the  male  blossom  was  deficient,  and  to  twine  it  with  other  varie- 
ties made  it  productive. 

The  President  said  there  is  no  question  about  the  defect  in  the  blossom,  and  it  is  from  too  small 
a  quantity  of  pollen.  With  the  Clinton,  the  Golden  Clinton,  or  any  of  this  species^  the  Bullitt 
readily  fructifies.  There  were  occasionally  staminate  plants,  and  one  of  them  will  fructify  a  whole 
row.    But  with  other  varieties  the  result  can  be  relied  on. 

Mr.  Lazear  seconded  the  proposition  to  recommend  the  Clinton. 

Mr  Engelman  said  the  Clinton  only  produced  a  second  class  of  wine,  which  might  be  better 
than  the  Concord,  but  did  not  compare  with  the  Norton's  Virginia. 

Mr.  lice  had  had  a  satisfactory  experience  with  the  Clinton,  although  on  a  small  scale.  Wine 
from  it,  when  the  fruit  had  arrived  at  perfect  maturity,  without  sugar,  was  fully  equal  to  Norton*! 
Virginia.  It  was  an  enormous  bearer,  healthy,  the  first  to  color,  but  the  last  to  ripen.  He  had 
seen  Mr.  Mason  gather  them  after  the  middle  of  October,  and  his  opinion  was  it  was  generallj 
gathered  to  soon. 

Mr.  Engelman  said  these  facts  were  against  it,  as  the  early  coloring  subjected  it  to  the  rava- 
ges of  birds.  Some  birds  swallow  the  whole  berry,  while  others  will  peck  at  the  blackened  berriei 
with  great  rapidity,  ruining  many.  This  was  a  cause  for  gathering  early,  before  it  was  ripe.  The 
wine  from  the  Clinton,  as  far  as  he  knew,  was  of  second  quality. 

Mr.  Jordan  did  not  think  the  Clinton  specially  subject  to  the  ravages  of  birds.  The  long  tine 
required  to  ripen  it  was  rather  in  its  favor  in  this  respect.  Birds  are  good  judges  of  fruit,  and  are 
not  apt  to  eat  sour  grapes.  It  is  therefore  exempt  from  attacks  of  the  birds  till  it  gets  to  be  sweet, 
and  then  it  is  so  late  the  birds  have  migrated.    It  is  a  free  grower  and  wants  room. 

Mr.  Peabody  had  tested  the  Clinton  when  fully  ripe,  and  the  fruit  was  very  delicious.  It  may 
be  made  a  good  market  grape.  He  particularly  enforced  the  profitableness  of  the  Concord.  Some 
feared  that  too  many  had  been  planted,  but  he  did  not.  It  was  profitable  at  even  the  lowest  price 
for  wine,  and  the  taste  for  grapes  was  yet  to  be  created.  He  referred  to  the  fact  that  even  in  New 
York  city,  twenty  five  years  ago,  there  was  very  little  market  for  strawberries.  Now  a  taste  haa 
been  created,  and  the  demand  and  supply  is  enormous,  and  at  very  high  prices.  So  it  would  be  of 
grapes,  and  the  Concord  would  find  an  increasing  market  every  year.  Those  who  had  large  quanti- 
ties of  them  had  no  occasion  to  bd  scared.  The  Concord  had  a  tender  skin  and  would  not  keep  long, 
•ad  it  had  happened  for  a  year  or  two  that  it  had  ripened  just  when  the  cholera  panic  set  in,  and 
people  were  afraid  to  eat  them.  A  week  or  two  later,  and  they  would  have  found  a  ready  market. 
But  this  evil  was  only  temporary. 

Mr.  Engelman  suggested  that  the  Clinton  was  one  of  the  earliest  to  commence  growing  in  the 
•pring,  .and  grew  out  of  reach  of  late  frosts.  The  frost  on  the  6th  of  May,  which  iigured  other 
varieties,  did  not  affect  this,  as  it  was  so  far  advanced. 

Mr.  Eisenmeyer  said  it  was  a  good  grape  if  you  got  the  right  kind.  But  it  deteriorated,  and 
these  vines  were  not  worth  anything.  But  the  real  vines  produced  fine  fruit.  He  had  had  a  sad 
experience  with  the  Taylor  Bullitt,  but  the  wine  from  it  was  superior.  The  Concord  is  the  varietj 
for  cheap  wines,  and  cheap  wines  were  the  secret  of  making  money  in  the  long^  run.  For  geueilii 
vee  we  must  make  a  wine  to  take  the  place  of  claret,  and  at  a  cheaper  price.  The  more  delicate 
end  costly  winee  from  more  delicate  vines,  were  not  aa  remancrative,  and  lor  money  he  woald  seg} 
•tick  to  Concord,  Clinton  and  Norton's  Virginia.    He  believed  in  enriching  the  ground*  aadbrvM* 
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lig  U  by  manure*,  and  related  an  aaeodoto  of  Marshall  P.  Wilder,  who  risited  a  stable  in  Qeic 
many  where  forty  cows  were  kept,  for  the  express  purpose  of  supplying  manure  for  grape  vinea^ 
"Here,"  said  the  vine-grower,  ''is  where  Johanoieberg  is  began."  We  most  do  the  same  thing  to 
^oduce  the  best  fruits.  Wine  was  put  upon  the  market  too  soon.  It  is  not  wine  at  all  till  it  is  twa 
jraara  oldj  and  it  grew  better  from  year  to  year.  Before  that  age  it  was  only  mtitf,  and  woald  fer- 
ment when  the  vines  blossomed.  There  was  force  in  the  German  Bible.  Where  Is»iah  speaks  of  tbt 
"feast  of  fat  things/'  with  "vine  on  the  lees,"  the  German  reading  is,  "with  plenty  of  wine  uri/i^ 
0mt  any  sediment.'*  That  was  the  wine  to  have,  and  age  only  could  produce  it.  Ue  repeated,  that 
wine  under  two  years  old  was  only  vnfermented  muet,  and  not  fit  to  be  sold  or  used. 

The  president  acceded  to  what  had  been  urged  in  favor  of  the  Clinton,  bat  suggested  that  iti 
rampant  growing  required  much  laborious  pruning,  and  the  gall  fiy  attacked  it.  It  also  produced 
too  many  bunches,  yet  yielded  less  wine  per  acre  than  the  Concord  or  Norton's  Virginia.  Ue  also 
discussed  the  age  and  the  price  of  wines,  and  held  that  the  Concord  must  compete  with  claret  winea, 
and  produce  a  wine  at  less  than  a  dollar.  Those  who  use  claret  do  not  like  the  Concord  at  first,  but 
after  a  little  use  will  not  go  back  to  claret.  The  safest  variety  now  is  Norton's  Virginia.  Its  wine 
has  medicinal  qualities,  and  is  the  thing  for  autumn  use,  and  indeed  all  the  year  round  if  one  can 
aiTofd  it.  This  can  be  exported  to  good  advantage,  as  was  done  last  year,  European  connoisseuri 
deciding  in  favor  of  it,  and  also  of  Cynthiana.  Another  claimant  for  favor  ia  the  Ives,  a  na> 
tive  of  Ohio.  It  had  not  been  fully  tested  here,  but  anything  heretofore  that  had  flourished  about 
Cincinnati  tiad  done  better  in  this  locality. 

Mr.  Eisenmeyer  approved  of  the  Ives,  and  said  all  our  wines  can  be  improved  by  mixing,  either 
the  grapes  before  making,  or  the  wines  after. 

Mr.  Jordan  spoke  favorably  of  the  Ives,  but  said  we  wanted  statistics  as  to  quantity  of  wine 
from  a  given  amount  of  fruit.  It  takes  17  pounds  of  fruit  for  a  gallon  of  wine  with  Norton's  Vir- 
ginia, while  Clinton  would  make  one-half  more,  and  Concord  doable.  The  Ives  would  prolally  do 
as  much  as  the  last. 

Henry  T.  Mudd  was  called  on.  He  had  little  experience  thus  far,  but  was  planting  largely— 
60,000  vines  this  year.  Erom  all  his  observations  and  inquiries  he  had  adopted  in  equal  quantities^ 
Concord,  Ives  and  Nortons.     He  thought  the  Clinton  not  uniformly  healthy. 

Other  remarks  were  made  upon  soils,  diversity  of  climate,  and  the  impropriety  of  recommend- 
ing any  variety  at  the  present  time,  when  the  motion  to  recommend  the  Clinion  was  withdrawn,  at 
|t  had  been  made  simply  to  elicit  discussion. 

UPORT  ON  CITAWBA  WINES. 

The  committee  on  Catawba  wines  beg  leave  to  report  that  the  warm  sultry  weather  is  unfavora- 
to  the  exhibition  of  new  wines  of  the  last  vintage ;  that  in  all  the  samples  on  exhibition,  more  or 
less  traces  of  incipient  fermentation  were  observed,  and  that  in  consequence  thereof,  a  full  and  fair 
appreciation  of  these  wines  becomes  more  difficult  and  uncertain. 

The  committee  were  unanimous  in  their  opinion,  that  the  wines  exhibited  as  Nos.  3  and  4,  were 
the  best  samples  of  vintage  of  1867.  No.  4,  clear,  and  of  a  remarkably  deep  Catawba  color,  waa 
well  developed  and  pronounced  the  best,  while  No.  3,  closely  resembled  it  and  may  surpass  it  in 
flavor,  after  attaining  its  ripeness.  Next  came  No.  10,  a  very  g^od  wine,  the  distinction  between 
these  three  samples  in  point  of  excellence  being  very  small.  No.  7  of  a  pale  green  color,  was  not 
acknowledged  as  Catawba  wine,  it  being  destitute  of  the  well  known  flavor  of  that  grape ;  it  also 
presented  a  tatite  foreign  to  wine,  derived  probably  from  the  cask  or  barrel  in  which  it  was  kept. 
Nos.  8  and  9  w  re  not  sufficiently  developed,  and  contained  too  much  unfermented  sugar,  to  be  con- 
sidered and  j«  dg  'd  as  wine. 

All  the  wii..  B  of  1867,  on  exhibition  were  gallized;  those  numbered  8  and  9,  to  an  extent,  which 
the  committee  cat  not  approve  or  recommend  for  imitation.  Nos.  11  of  1866,  and  12  of  1865,  «rt 
wines  in  good  condition  and  of  good  quality,  the  committee  accord  to  them,  on  the  scale  of  100  tha 
rank  of  76. 

The  committee  do  not  feel  justified  to  class  the  new  wines  of  vintage  1867,  according  to  the 
adopted  scale,  because  these  wines  are  not  sufficiently  developed. 

TUEO.  ENGELMAN,  Chairman. 

The  committee  on  final  resolution!  made  the  following  report,  which  was  adopted  excepting  the 
laat  resolution : 

Reeoived,  That  the  thanks  of  this  association  are  tendered  to  the  county  court  for  the  generona 
naeof  the  omfortable  and  conunodious  room,  free  of  charge,  fer  holding  our  meetings. 

Jt4,iulveti,  Ihat  the  President  is  hereby  authorised  to  draw  upon  the  Treasurer  for  such  amonnt 
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M  he  mvy  deem  jvst  to  compensate  ttie  Janitor  for  attending  to  our  wants  and  keeping  the  room  ia 
<krder  daring  the  meeting. 

Rttolved,  That  when  the  Association  a^onms  it  a^ovns  to  meet  at  Hermann  to-morrow 
morning  at  9  o'clock. 

The  last  resolution  was  ohjected  to,  hecanse  the  association  had  transacted  all  its  hnsiness,  and 
was  therefore  ready  to  ad^jonm,  that  the  trip  to  Hermann  ma  to  accept  and  partake  of  the  hospital* 
ties  of  its  citisens  tendered  to  the  association,  and  that  while  it  was  desirable  that  all  the  members 
present  should  go,  the  Pacific  Railroad  Company  having  placed  a  car  at  their  disposal ;  yet  it  shonld 
be  more  a  trip  to  see  onr  Hermann  friends,  instead  of  their  Tineyards  and  wine  cellars,  and  lean 
what  we  coold  of  the  rine  and  its  products,  than  with  a  riew  to  transact  bosiness.  The  resotaitioB 
was  therefore  laid  on  the  table. 

On  motion,  the  association  a^onned. 
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MISSISSIPPI  VALLEY  GRAPE  GROWERS' ASSOCIATION. 


BAxn  Louis,  8«pt«mber  9, 1868« 

AsBocistion  assembled  in  circuit  conrt  room  No.  2. 

Br.  0.  W.  Spalding,  the  President  of  the  Association,  called  the  meeting  to  order  at  11  o'clock 
▲•  M .,  and  delivered  a  brief  address,  as  follows  : 

Otntlemen  of  the  MittUiippi  Valley  Orapt  Orowert*  Auociation: 

We  are  assembled  to-day  for  the  purpose  of  bringing  tog^ether  and  comparing  the  products  of 
our  Tineyards,  gathered  together  from  various  parts  of  this  broad  valley.  We  come  with  our  mindl 
•nricbed  by  the  experience  of  another  season,  and  with  our  hands  laden  with  the  luscious  offerings 
which  appear  upon  the  tables  before  us. 

This  extensive  collection  of  superb  fruits,  comprising  hundreds  of  plates,  and  in  which  I  havt 
already  counted  about  thirty  different  varieties  of  native  grapes,  besides  quite  a  number  of  foreign 
origin,  affords  yon  and  the  public  a  valuable  opportunity  for  comparing  varieties,  and  also  of  con- 
trasting the  different  samples  of  the  same  variety,  grown  on  different  soils  and  under  different  modes 
of  pruning  and  training. 

It  is  the  province  of  this  Association  to  discuss,  and,  as  far  as  possible,  to  determine,  not  only 
the  varieties  best  suited  to  our  own  section  of  the  country,  but  also  to  recommend  to  others  the  best 
modes  of  preparation  and  culture  of  the  soil,  of  staking,  trelUsing,  pruning,  etc.,  etc.;  and  in  fur* 
thermnce  of  these  objects  several  of  these  topics  will  be  brought  before  you  for  discussion  at  this 
meeting. 

There  is  a  growing  interest  all  over  this  country  in  regard  to  the  culture  of  the  grape.  Ths 
whole  community  are  interested  in  the  subject,  either  as  producers  or  as  consumers  of  bo4h  fnit 
and  wine.  A  few  years  ago  the  consumption  of  grapes  as  a  table  fruit  was  almost  wholly  conffBoA 
to  the  wealthy  classes,  for  the  high  prices  at  which  they  were  sold  placed  this  luxury  beyond  ths 
reach  of  the  laboring  man.  It  is  a  duty  which  we  owe  to  the  community,  to  give  them  cheap  grapes 
In  abundance.  We  must  bring  to  our  markets  a  cheap  as  well  as  a  wholesome  fruit.  This  we  ara 
already  doing,  and  the  day  has  now  come  when  every  man,  however  small  his  income,  can  afford  to 
sat  and  drink  of  the  health-giving  products  of  the  vine. 

I  have  simply  stated  some  of  the  objects  which  have  brought  us  here  on  this  occasion ;  and  witft 
an  earnest  desire  that  this  meeting  may  prove  both  useful  and  interesting  to  those  present,  and  thai 
lis  deliberations  may  be  beneficial  to  the  public  at  large,  I  refrain  from  occupying  your  time  witk 
any  extended  remarks,  but  open  the  meeting  at  once  for  the  transaction  of  its  legitimate  business. 

The  secretary,  Mr.  Muir,  being  absent,  B.  L.  Kingsbury,  of  Alton,  was  elected  secretary  pn 
Isn. 

The  president  appointed  the  following  committees  to  examine  the  difl^nt  kinds  of  grapes  <m 
exbibition,  and  report : 

On  Black  Grapes— W.  C.  Flagg,  B.  A.  Riehl,  J.  J.  Kelly,  B.  8.  Foster,  H.  Clagett. 

Colored  Orapbs— James  B.  Starr,  Raphael  Bush,  Chas.  Peabody,  D.  T*  Jewett,  B.  F. 

VoBBiox  Grapes— Isidor  Bush,  Wm.  Groshon,  J^  M.  Jordan. 
A  B— 36 
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CoMwcmm  on  STNomrvs— ^eo.  Hnamann,  B.  8.  Hull,  J.  H.  Tice, 

On  motion,  now  members  were  admitted  for  the  remainder  of  the  year  at  half  price :  one  doUar. 
On  motion  of  W.  C.  Plag^g,  the  f oUowing  committee  waa  appointed  to  report  order  of  biuineea, 
•ommittee  to  report  after  dinner :  B.  R.  Mwon,  W.  3?.  ^99x,  Dr.  B.  F.  Edwards. 
Society  then  a(yoanied  nntil  2  o'clo^):  p.  if, 


APTERNOW?  SESSION. 
The  committee  on  boiineu  made  the  f oUowing  report,  which  was  adopted : 

ABPORT  OF  BITSBrMS  OOMMITTM. 

The  committee  on  boeiness  beg  leave  to  report  the  order  of  boBinei i  for  the  AsaociaUon.  u 
f oUowi : 

lit.    The  fubject  as  to  the  best  mode  of  training  the  vine  for  general  culture, 

2d.    The  best  varieties  for  general  vineyard  culture,  either  for  wine  or  table. 

3d,    The  sabject  of  pruning  at  all  stages  of  growth. 

4th.    The  subject  of  propagating. 

6th.    The  subject  of  soU,  planting  and  culture. 

B.  R.  MASON, 
Chatrman  CowtmMtt, 
The  foUowing  reporfci  wer*  also  received  and  adopted  ? 

Bipoitr  Of  coumtmt  or  tovrnw  eraunff. 

fi.  E.  Bridge,  ^f  jt^lsndale,  exhibito  Bladi  Hamburg  and  Golden  Hamburg,  grown  under  gls»; 
•bunches  of  immense  sise^  ai}4  flavor  very  fine. 

D.  T.  Jewett,  St.  Louis,  Blaflk  Hamburg,  Golden  Chasselas,  Black  Prince,  Rulaader,  grown  in 
the  open  a^  j  bunches  not  as  large  as  the  same  kinds  from  under  grass,  but  quality  of  fruit  very 
jOne.  The  White  Scotch  Cluster,  exhibited  by  Mr.  Jewett,  the  committee  decide  to  bo  the  Ooldea 
Ohasselas.  White  grape  exhibited  by  Mr.  Jempt^,  no  name,  decided  to  be  the  Allen  Hybrid,  aad  su- 
perior in  quality  to  any  other  named  above, 
'  *        r  /      ,  J  ^  JORDAN, 

ISIDOR  BUSH, 
::-  WM.  GROSHON, 

KBPO^T  OP  COVMITTBI  ON  BI.ACK  GBAPB8. 

The  following  report  was  read  from  this  committee  s 

The  undersigned  respectfully  report  that,  having  been  appointed  a  committee  to  examine  tlM 
grapes  on  exhibition,  and  instructed  that  they  should  pay  attention  to  sise  of  bunch,  sise  of  berry 
and  quality  of  fruit,  and  report  the  specimens  of  first,  second  and  third  grades  in  order  of  merit, 
they  entered  zealously  upon  their  duties,  but  owing  to  the  members  of  another  committer,  engaged 
in  the  like  pleasing  process  of  tasting,  without  special  care  in  replacing  of  bunches  and  labels,  yovr 
committee  have  labored  under  great  difiiculty  in  distinguishing  sorts,  and  probably  have  omitted 
some  fine  specimens  altogether.  The  following  are  the  conclusions  arrived  at,  under  such  circum- 
stances : 

Of  Concord,  we  find  specimens  from  J.  E.  Starr,  E.  S.  Hull,  H.  S.  Christian,  Eoenig  A  Gast, 
John  H.  Tice,  B.  F.  Lazear,  Cliff  Cave  Wine  Company,  E.  R.  Masoi;,  J.  M.  Jordan,  Goo.  Husmann, 
John  Valle,  G.  L.  Ditch  &  Co.,  and  0.  H.  Hinckler.  We  pronounce  those  of  B.  F.  Lasear,  of  Louis- 
iana, Mo.,  to  be  best;  those  of  J.  E.  Starr,  of  Elsah,  Illinois,  second,  and  those  of  Cliff  Cave  Wine 
Company  third.  Those  of  J.  M.  Jordan  and  others  are  so  nearly  equal  that  the  cooMnitteo  found  it 
difficult  to  make  a  decision. 

Of  Norton's  Virginia,  presented  by  E.  R.  Mason,  E.  S.  Hull,  J.  E.  Starr,  Geo.  Husmann  and 
C.  H.  Hinckler,  we  commend,  as  first,  those  of  C.  H.  Hinckler,  of  Waterloo,  Illinois ;  second*  thoM 
of  Geo.  Husmann,  of  Hermann,  Mo.,  and  third,  those  of  B.  R.  Mason,  of  Webster,  Mo. 
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Herbemonts  were  shown  by  H.  Paddleford,  E.  B.  Mftsony  B.  8.  Hnll^  J.  B.  Starr  and  Koenig  A 
Gast.  The  best  (and  they  are  exceedingly  fine)  are  those  of  H.  Paddlefonl,  of  Carondelet,  Mo.;  sec- 
ond, those  of  E.  8.  Hall,  of  Alton,  111.;  third,  those  of  J.  E.  Starr,  of  Elsah,  111.  Those  of  George 
Hasmann  are  nearly  equally  good. 

CHnton— Is  exhibited  by  J.  E.  Starr,  E.  8.  Hull,  J.  H.  Tice,  Geo.  Hasmann,  E.  R.  Mason  and 
€.  H.  HiDckler.  The  best  are  those  by  E.  S.  Hull,  of  Alton,  111.;  second  by  E.  R.  Mason,  and  third 
by  Geo.  Hasmann. 

Cunaingham—Is  shown  by  Geo.  Husmann  and  Koenig  A  Gast.  E.  R.  Mason  exhibits  Long,  of 
Ga.,  as  a  synonym.  Of  these  specimens,  those  of  Geo.  Hasmann  are  best ;  those  of  Koenig  St  Gast 
second,  and  E.  R.  Mason,  third. 

Cynthiana->Is  shown  by  George  Husmann  and  0.  H.  Hinckler.  Those  of  Mr.  Hinckler  are 
best. 

•Elsinburg— Is  shown  by  George  Husmann  and  E.  R.  Mason.    Those  of  Sir.  Mason  are  best. 

Alvey— Is  exhibited  by  E.  R.  Mason  and  George  Husmann.  Mr.  Mason's  are  best,  and  the 
grape  rery  fine. 

Union  Village — ^Is  shown  by  E.  R.  Mason  and  B.  F.  Lazear.    Mr.  Lasear's  are  best. 

Isabella—Is  shown  by  George  Husmann  and  James  E.  Starr.    Mr.  Starr's  are  best. 

Israella — Is  shown  by  George  Hasmann  and^.  R.  Mason.  Mr.  Mason's  are  best,  but  not  eqnal 
to  Dr.  Grant's  opinion  of  it. 

Blood's  Black — Is  shown  by  C.  H.  Hinckler  and  E.  R.  Mason.    Mr.  Mason's  are  best. 

Rolander—Is  exhibited  by  Koenig  A  Gast  and  H.  G.  McPike.  Those  of  H.  G.  McPike,  of  Al- 
ton, are  the  best.    This  grape  is  one  of  the  finest  in  quality. 

Mary  Ann— Is  shown  by  J.  E.  Starr  and  &,  S.  Hull.    Those  of  Mr.  Hull  are  best 

Creveling— Is  exhibited  by  E.  R.  Mason,  H.  G.  McPike  and  Geo.  Hasmann.  Those  of  Mr. 
Husmann  we  rate  first,  those  of  Mr.  McPike  second,  and  those  of  E.  R.  Mason  third. 

North  Carolina  Seedling — ^Is  exhibited  by  George  Husmann  and  E.  R.  Mason.  Mr.  Mason's 
are  best,  if  that  word  can  be  used  with  respect  to  this  g^rape. 

Single  exhibitions  were  made  of  several  grapes  of  more  or  less  interest. 

Mr.  Mason  exhibits  Oporto. 

Mr.  John  H.  Tice  exhibits  Adam's  Soulard,  and  probably  other  varieties,  but  these  had  been  so 
much  displaced  that  we  could  not  judge  of  them. 

George  Husmann  exhibits  Hermann,  a  seedling  of  Norton's  Virginia,  not  ripe  enough  for  test- 
ing, five  bunches.  Roger's  No.  19 — Only  good  in  quality.  Baxter — Not  ripe.  Arkansas — Very 
good.  Derereaux— Very  good.  Telegraph— Foxy,  and  only  good.  Louisiana— Best  in  quality, 
though  small. 

H.  Paddleford  exhibits  Aikin — Only  good. 

The  exhibition  of  grapes,  though  not  as  large  as  the  scope  of  our  organisation  should  afford,  is 
very  fine  in  appearance  and  very  excellent  in  quality,  in  spite  of  the  late  rains  that  have  filled  them 
with  excess  of  water.  And  we  trust  that  the  grape-growers  of  the  Mississippi  Valley,  encouraged 
by  the  abundant  vintage  of  the  season  and  the  evidences  of  enlarged  and  varied  culture  here  before 
them,  will  plant  "a  little  more  grape  "  the  coming  season. 

W.  C.  FLAGG,  Chairman, 
H.  CLAGETT, 
B.  A.  RIEUL, 
J.  J.  KELLY, 
B.  S.  FOSTER. 

flRAPBS   OTHBR    TOAH  BLACK. 

The  committee  to  whom  was  referred  "Grapes  other  than  Black,"  would  respectfully  present 
the  following  report : 

They  consider  the  exhibition  as  remarkable,  both  in  number  of  varieties  and  uniform  excellence 
of  specimens.  Even  the  most  casual  observer  will  be  attracted  by  the  beauty  of  the  display,  while 
the  connoisseur  will  be  able  to  gratify  his  tastes. 

These  who  look  to  the  use  of  this  fruit  of  all  classes  as  an  article  of  diet,  and  those  who  are 
seeking  by  the  introduction  of  cheap  and  wholesome  wines,  to  lessen  the  use  of  deleterious  drinkj, 
have  found  g^eat  enconragemenL 

The  number  of  exhibitors  is  fifteen.  Number  of  varieties  examined  by  the  committee,  and  the 
swards,  are  as  follows  : 

The  best  specimens  of  Catawbas,  B.  F.  Laaear,  of  Louisiana,  Mo.  Second  beet  we  were  nnablt 
to  decide  between  E.  E.  Mmob,  of  Mifsoori,  aad  J.  B.  Starr,  of  Hlinolt. 
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The  belt  DeUwares,  6.  F.  Lasear.    Second  best,  Geo.  Hnsmaiiii,  of  Heniiuw,  Mo. 
For  best  Diana,  H.  G.  McPike,  of  Alton,  lUinoii. 

For  best  lona,  J.  E.  Starr,  Jeney  coantj,  111.    Second  beat  lona,  Mr.  Paddlef ord.  Mo. 
For  befit  Allen's  Hjbrid,  Geo.  Hosmaan. 

War  the  beit  Rogers  No.    1 .• ^ Isidor  Bosh  A  Sob. 

"       "       "         **    U „ Mr.  Paddleford,  Mo. 

"        "       "        "      3 Geo.  Hnsmann. 

*'       "       Mazatawney Geo.  Hosmann. 

««        it       Taylor's  Bullitt « Geo.  Hosmann. 

"        "       Cassady Geo.  Hnsmann. 

««       "       Rebecca. J.  B.  Starr 

The  collection  of  B.  F.  Lasear  embraced  but  two  rarieties,  which,  as  will  be  seen  by  onr  rtporl^ 
wwe  remarkably  fine. 

That  of  J.  M.  Jordan  seren  rarietiet,  none  of  which  were  of  great  excellence. 
That  of  E.  R.  Mason  eight  varieties,  of  which  the  Catawbas  were  rery  fine,  while  the  remainiag 
•pecimens  were  passably  good. 

That  of  J.  E.  Starr  nine  varietiet.    Catawbas  very  good ;  Rebeccas  remarkably  fine  specimens, 
.  Di^lor  and  Delawares  both  good.    Collection  as  a  whole  very  good. 
Dr.  E.  S.  Hull,  two  varieties,  both  good  specimens. 
H.  G.  McPike,  Dianas  only ;  best  on  exhibition. 

KoenigA  Gast,  five  varieties.    The  Delawares  were  good^  the  remainder  fair  specimens. 
C.  H.  Haven,  one  variety. 

J.  H.  Tice,  nine  varieties ;  generally  medinm  in  quality.  Among  them  was  one  said  to  be  a 
itadling  of  the  Taylor,  which  we  deem  better  than  its  parent. 

Geo.  Husmann,  twenty  varieties.    The  specimens  were  g^enerally  very  good  and  creditable  to 
Iht  grower.    Prominent  among  them  were  several  to  which  were  awarded  the  first  rank. 
Mr.  Paddleford,  five  varieties ;  all  well  grown. 
John  Valle,  a  white  grape,  a  seedling  of  Concord. 

Your  committee  were  frustrated  in  their  examination  of  this,  it  having  been  tested  by  %  self- 
constituted  committee  in  so  thorough  a  manner  as  to  leave  us  no  material  to  work  upon. 
Geo.  H.  GUI,  five  varieties ;  specimens  of  fine  quality. 
Chas.  Hinckler,  four  varieties,  of  fine  character. 

In  conclusion,  we  would  say  that  the  Catawbas  exhibited  were  of  uniform  excellence  and  much 
better  than  usual.  No  disease  has  troubled  the  growers  the  past  season,  and  those  who  yet  cling  to 
tikis  old  and  well-known  sort  take  courage  when  they  meet  with  such  results. 

The  Delaware,  we  find,  is  daily  gaining  favor  with  those  with  whom  it  succeeds. 
We  find  a  great  many  varieties  of  "grapes  other  than  black,"  upon  the  table,  some  of  great 
excellence,  but  which  have  not  yet  been  generally  cultivated  to  an  extent  that  calls  for  any  partic- 
nlar  expression  3f  opinion. 
Respectfully  submitted. 

J.  E.   STARR,  Chttirmsih 
CHAS.  PEABODY, 
B.  F.  LAZEAB. 
Discusrion  taken  up  in  the  order  reported  by  business  committee. 

nuTHTNa  TiirBS. 

Dr.  Edwards  -I  desire  to  hear  from  onr  friends  in  Illinois.  I  hope  they  will  give  us  their  expe- 
rience with  different  modes  of  training. 

Dr.  Hull— I  have  nothing  special  to  offer  that  I  have  not  stated  before. 

To  each  vine  I  set  three  stakes — one  at  the  vine  and  one  on  either  side,  two  feet  from  the  center 
ttake.  Thus  each  vine  occupies  four  feet  in  the  rows,  leaving  space  between  the  vines  for  pruning, 
the  circulation  of  air,  etc.  The  stakes  six  feet  six  inches  high ;  to  the  top  of  these  nail  a  continn- 
ons  slat  or  bar.  To  the  center  stake  nail  the  ends  of  two  laths,  say  three  or  four  inches  from 
ground ;  incline  these  upward  say  three  degrees,  and  nail  to  the  outside  stakes.  On  these  slats  yoa 
are  to  train  two  branches,  one  on  each,  to  and  up  the  outside  stakes.  These  young  branches,  on 
reaching  the  top  of  the  poles,  may  extend  right  and  left  on  the  continuous  bar  first  described.  In 
pruning,  both  of  these  canes  are  to  be  cut  back — one  for  fruit,  to  ten  eyes,  more  or  less,  the  other 
to  three  or  four  eyes.  To  the  center  pole  was  attached  the  cane  that  bore  fruit ;  this  is  cut  clean 
•way,  and  the  cane  with  ten  eyes  is  twisted  and  wound  spirally  around  the  center  stake  and  tied 
irmly  to  it.    Thii  ii  the  ewe  that  prodvoet  tb«  friiit,  and  from  its  position  is  fret  from  drip  or 
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ibftde  from  other  parts  of  the  yine.  The  spiral  bindiDf^  and  twisting^  will  cause  the  buds  to  hntk 
erenly,  and  its  position  secures  full  exposure  of  all  its  leaves.  Both  the  pruning  and  training  wUl 
be  the  same  each  year.  On  your  fruit  cane  never  g^ow  two  leaves  where  only  one  can  be  fully  ex- 
posed ;  large  fruit  and  color  depend  on  full  development  of  the  leaves.  Competition  for  sun  and 
air  will  greatly  lessen  the  value  of  your  crop. 

George  Eisenmeyer — I  have  seen  good  success  in  training  to  stakes,  but  prefer  trellis ;  think 
the  foliage  is  too  much  confined  on  stakes,  and  does  not  admit  of  sufficient  circulation  of  air.  I 
do  very  little  pruning  after  July. 

B.  F.  Lazear— My  plan  is  to  leave  a  stake  at  the  vine  on  which  to  train  my  new  wood,  and  a 
stake  each  side  on  which  I  train  my  bearing  vines. 

'E.  R.  Mason~My  method  is  etakes  until  I  get  two  arms,  and  then  trellis.  I  don't  fhink  H 
possible  to  g^t  the  same  quantity  of  grapes  from  stakes  that  you  can  from  trellis.  I  am  satisfied 
trellis  is  cheapest  in  the  end  and  easier  to  manage.  My  vines  are  planted  8x8.  My  trellis  is  liz 
feet  high,  and  I  have  no  trouble  in  filling  the  whole  space  with  gprapes.  In  1860 1  cut  11,000  Ibe., 
1867, 13,000,  and  I  estimate  the  crop  this  year  at  10,000  lbs.  to  the  acre.  Concord  g^pes. 

J.  E.  Starr — I  commenced  the  cultivation  of  the  grape  several  years  ago,  and  have  been  trying 
ever  since  to  determine  the  best  method  of  pruning  and  training.  We  are  all  in  our  infancy  yetin 
regard  to  training  the  g^rape,  and  I  think  the  proper  way  has  yet  to  be  determined.  I  prefer  stakee 
for  the  reason  that  the  vineyard  can  be  cultivated  both  ways  with  horse  power  at  much  less  expense 
than  with  trellis,  and  that  the  crop  will  be  equal  in  quantity  and  quality  to  that  trained  on  trellis. 

B.  R.  Mason— Trained  on  stakes  you  have  but  two  bearing  canes,  while  I,  on  trellis,  have  fix 
bearing  canes. 

J.  E.  Starr— I  aim  to  produce  uniform  crops.  I  believe  we  can  over-crop  and  destroy  o«r 
vineyards. 

E.  R.  Mason— As  I  said  before,  in  1866  I  took  11,000  lbs.  Several  Germans  said  I  would  rtfn 
my  vineyard  by  over-cropping.  I  said  I  would  show  them  the  next  season.  The  next  year  I  cut 
13,000  lbs.  to  the  acre,  all  full  and  well  developed  bunches.  I  believe  the  Concord  can  be  made  to 
average  10,000  lbs.  to  the  acre,  and  not  hurt  them.  My  method  of  cultivating  is  this :  I  hanre 
two  men  go  over  the  vineyard  in  the  spring  with  spades  and  turn  over  all  the  ground  near  the  ittlt- 
lis :  all  the  cultivation  it  receives  afterwards  is  done  with  the  cultivator.  I  do  not  cut  out  all  my 
old  fruiting  canes,  I  find  that  I  g^t  more  and  better  fruit  on  old  wood. 

J.  J.  Kelley — I  have  found  that  it  is  a  matter  of  necessity,  not  of  choice,  that  we  fruit  on  old 
wood  if  we  train  with  horizontal  arms. 

J.  M.  Jordan — I  claim  that  mode  of  training  is  best  which  will  take  up  the  most  light  and  son. 
I  train  on  slanting  trellis,  every  square  foot  of  ground  on  which  the  sun  shines  is  so  much  lost;  the 
idea  is  to  so  train  that  your  vines  will  take  all  the  sun  and  keep  it  from  the  ground.  I  had  in  1860 
from  one-half  acre  of  ground  11,000  lbs ;  in  1867—7,000  lbs,  and  will  have  this  season  about  8,000 
lbs.  I  will  guarantee  to  plant  fifty  Concord  vines  that  will  produce  one  hundred  pounds  each  in 
four  years.  I  manure  my  vineyard  heavily,  I  calculate  to  put  on  three  times  as  many  pounds  of 
manure  as  I  take  off  grapes. 

B.  R.  Mason — I  hold  that  if  yoi^  g^t  the  lig^t  of  the  sun  it  makes  no  difference  whether  yon  gt t 
the  direct  rays,  so  you  get  the  solar  heat  it  is  all  that  is  required. 

DI8CDS8I0V  OF  YAKIBTIBt    TAEMV  UP. 

Considerable  discussion  was  had  upon  the  different  varieties  as  they  were  proposed  which  rt- 
lul ted  in  the  following  varieties  being  recommended  for  table  and  market  in  the  order  named  ? 
Concord,  Rogers  No.  4,  Rogers  No.  1,  Hartford  Prolific  recommended  for  market  only. 

The  following  were  recommended  for  table  g^rapes  only :    Herbemont,  Delaware,  Creveling. 

On  motion,  it  was  resolved  to  recommend  four  varieties  for  Red  Wine,  and  four  for  White. 

The  following  were  recommended  for  Red  Wine  in  the  order  named :  Norton's  Virginia,  Cob- 
oord,  Ives,  Clinton. 

The  President  appointed  the  following  committee  on  Wines :  G.  Hoeber,  James  E.  Starr,  B. 
6.  Hull,  Geo.  Husmann,  and  Adolph  Engelman. 

The  following  is  the  list  of  wines  on  exhibition,  39  samples  : 
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mssouBt  aobioultubb. 


NO. 

TARIETY. 

MAKBB. 

1 

Catawba  vintage 

Concord            " 
"  (Amber)  " 
Catawba           " 
Clinton             " 
Catawba           " 
Norton's  Va.   " 
Taylor              " 
Clinton            <* 
Norton's  Va.  " 
Catawba          '< 
it              it 

Isabella  *' 
Concord  " 
Catawba  " 
Rulander  " 
Roger's  Hybrid 

No.  1  '* 
Herbemont  *' 
Creveling  " 
Delaware  " 
Norton's  Va.  " 
Concord  " 
Catawba  <' 
Cyntbiana  " 
Alartba  <' 
Cassady  " 
Delaware         *' 

t*              it 

Diana               <' 

Concord           " 

Catawba           " 

ft               it 

of   1866 

A.  Engelman,    Mascoatah,  Illinois. 

.       tt                               tt                     n 

2 

1867 

8 

1866 

W,  T.  Essex,  Kirkwoody  Missouri. 

4 
5 

1867 

1867 

J.  J.  Kelley,  St.  Loais  county. 
tt                         n 

6 

1866 

E.  R.  Mason,             " 

1 
8 

1867 

1867 

B.  8.  Hall,  Alton,  Illinois. 

G.  L.  Ditch.  Waterloo.  Illinois. 

9 
10 

1867 

1867 

C.  A.  LaCoste,  St.  Louis  county. 
tt                      it 

11 

1867 

tt                      tt 

12 
13 

1867 

1867 

B.  F.  Lasear,  Pike  county,  Musouri. 
tt              tt                    ft 

14 

1867 

tt              tt                    tt 

15 

1867 

tt              tt                    tt 

16 

1867 

E.  A.  Thompson,  Cincinnati,  Ohio. 
George  Husmann,  Hermann,  MissourL 

tt                  tt                 tt 

17 

1867 

18 

1867 

19 
SO 

1867 

1867 

tt                  ti                 tt 
tt                  tt                 tt 

21 

1867 

tt                  ti                 tt 

22 

1867 

tt                  tt                 tt 

23 

1867 

tt                  tt                 tt 

34 

1867 

it                  tt                 tt 

25 

1867 

tt                  it                 tt 

26 

1867 

tt                  tt                 ft 

27 

1867 

tt                  tt                 tt 

28 

1866 

James  B.  Starr.  Eminence.  Illinois. 

20 

1867 

tt                   tt             ti 

30 

1867 

tt                   tt             tt 

31 

1867 

tt                    tt             tt 

82 

1867 

tt                   it             tt 

t3 

1867 

tt                    tt             tt 

Six  samples  of  California  Wines,  as  follows : 

No.  1  "Johannesberg"  and   "Franken"  Reissling  vintage,  1866,  Dr.  Geo.  D.  Crane,  St. 
Helena,  California. 

No.  2  Mission  Grape,  vintag^e,  1862,  Dr.  Geo.  E.  Crane,  St.  Helena,  California. 

No.  3        "  "  «'        1866,  "  <*  " 

No.  4  Black  Malvoise    "       1866,  '*  '    "  " 

No.  5  Mission  "        1863,  "  "  " 

No.  6  Chasselas  and  Gray  Malvoise,  vintage,  1866,  Dr.  Geo.  D.  Crane,  St.  Helena,  California. 

Society  took  a  recess  till  evening. 


EVENING  SESSION. 

After  calling  the  meeting  to  order,  the  President  stated  that  nominations  were  in  order  for 
White  Wine  grapes. 

On  motion, 

The  consideration  of  White  Wine  Grapes  was  postponed  until  to-morrow  morning,  at  9  A.  v. 

On  motion. 

The  thanks  of  the  meeting  were  tendered  to  Miller  &  Brother  for  the  use  of  the  plates  used  by 
the  Association. 

The  Committee  on  Wine  retired  to  sample  the  wine  exhibited ;  and  the  Association  resolved 
itself  into  Committee  of  the  Whole,  W.  C.  Flagg  in  the  Chair.  Finding  the  Wine  Conunittee 
would  be  unable  to  finish  their  examination  and  report  until  a  late  hour. 

The  Association  ac^oumed  to  9  o'clock  Thursday  morning. 
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SECOND  DAY— MORNING  SESSION. 

President  Sj^&ldiiig  in  th«  chuif . 

The  meeting  was  opened  by  the  reading^  of  an  essay  on 

THE  HETSOROLOGIOAL  INFLUENCES  AFFECTING  TfiE  GRAP8«' 

Br  DB.  J.  STAtUAMj  LftATBHWOBTHy  KABBAlt 

Nature  is  a  continned  change,  like  the  ebb  and  flow  of  the  ocean.  We  hare  day  and  night# 
heat  and  cold,  summer  and  winter,  composition  and  decomposition.  So  in  vegetation  we  behold 
the  records  of  innnmerable  changes  of  seasons  and  variations  of  temperature.  Each  season's 
growth,  like  a  link  in  a  chain,  is  a  complete  cycle  which  enfolds  the  seasons  and  growths  of  ages« 
Nature  is  a  book  that  develops  the  past,  teaches  the  present,  and  determines  the  future.  She  gives 
the  sone  and  climate  best  adapted  to  every  plant.  She  gives  the  conditions  there  most  favorable  to 
their  growth.  She  also  determines  the  extremes  of  altitude,  latitude  and  longitude,  of  light,  heat 
and  moisture.  Her  species  and  varieties  are  innumerable,  yet  in  no  case  are  the  conditions  of 
growth  and  health  reversed.  Her  conditions  are  specific,  yet  they  are  varied  for  the  development 
of  each  part.  There  is  a  stage  of  germination,  growth,  maturation,  and  rest,  also  corresponding 
degrees  of  temperature  and  moisture.  Heat  and  moisture  are  necessary  for  germination,  but  alio 
light  and  air  for  growth,  and  diminished  moisture  for  maturation.  Then  heat  and  light,  air  and 
moisture  are  essential  for  the  growth  and  perfection  of  vegetation.  Seeds  will  germinate  with  heat 
and  moisture,  but  plants  will  not  grow  without  light  and  air.  They  absorb  heat  and  light  in  relation 
to  their  color  j  they  decompose  carbonic  acid  in  proportion  to  their  growth,  and  require  moisture 
in  proportion  to  their  growth  and  evaporation.  In  the  rudimentary  state  they  endure  more  moisture 
than  heat,  and  in  the  maturing  state  more  heat  than  moisture.  Plants  have  distinct  stages  of 
growth,  characterised  by  different  conditions.  What  is  essential  for  the  one  is  not  for  the  other. 
They  have  also  distinct  offices  to  perform,  corresponding  with  their  stages  of  growth.  One  is  the 
expanding,  developing  or  growing,  and  the  other  the  condensing,  solidifying  or  maturing.  The 
first  is  characterized  by  an  excess  of  moisture ;  the  second  by  an  excess  of  heat. 

With  these  preliminary  remarks  on  the  growth  of  vegetation,  we  shall  endeavor  to  apply  these 
principles  to  the  growth  and  perfection  of  the  grape.  It  is  not  our  object  to  show  the  sone  or  climate 
of  the  grape,  but  the  conditions  of  its  healthy  growth,  for  if  these  cannot  be  obtained  it  makes 
littie  difference  where  it  g^ws. 

The  gprapevine  being  a  very  rapid  grower,  producing  such  large  ratios  of  wood,  foliage  and 
fruit  in  proportion  to  the  density  of  its  stock,  shows  an  extraordinary  vital  action  which  must  have 
a  corresponding  reaction.  As  excessive  growth  is  antagonistic  to  the  production  of  fruit,  so  ex- 
cessive vital  action  is  antagonistic  to  the  maturity  of  wood  and  fruit.  Therefore,  if  excessive  vital 
action  is  continued  too  long,  there  must  be  a  corresponding  time  to  condense,  solidify  and  concen« 
irate  the  essential  elements  to  the  different  parts  to  mature  and  perfect  the  fruit  and  wood,  other« 
wise  it  will  be  unable  to  perform  its  functions,  and  become  diseased.  The  essential  conditions  of 
growing,  ripening  and  maturing  of  wood  and  fruit  is  a  definite  amount  of  light,  heat  and  moisture. 
Where  these  cannot  be  obtained,  it  is  useless  to  attempt  to  grow  the  grape. 

If  there  is  a  less  average  than  65  degrees  of  temperature  for  the  growing  months  of  April, 
May  and  June,  and  a  less  average  than  ^5  degrees  for  the  maturing  months  of  July,  August  and 
September,  and  an  average  of  50  per  cent,  of  clear  sky,  there  can  bo  no  hope  of  success ;  but  when 
the  temperature  averages  00  degrees  for  the  former  months,  and  70  degrees  for  the  latter,  and  an 
equal  proportion  of  clear  sky,  and  no  change  of  temperature  of  more  than  50  degrees  in  24  hours, 
other  conditions  equal,  success  will  be  certain.  And  when  the  temperature  averages  65  degrees  for 
the  first  months,  and  75  degprees  for  the  latter,  other  conditions  being  equal,  fruit  of  the  gpreatest 
txcellence  can  be  raised,  and  wine  of  the  greatest  body  and  finest  quality  can  be  produced. 

The  conditions  of  heat  and  moisture  are  very  different ;  the  former  is  beneficial  in  proportion 
to  the  high  temperature  for  the  months  of  July,  August  and  September,  while  the  latter  is  in  pro« 
portion  to  its  diminished  quantity  for  the  same  months. 

The  former  we  have  no  control  over,  and  have  to  seek  it  where  it  exists ;  the  latter  we  have 
f  ome  control  of,  and  should  seek  to  get  rid  of  it.  Where  there  is  an  average  rain-fall  of  six  inches 
for  the  months  of  April,  May  and  June,  and  an  average  of  five  inches  for  the  months  of  July, 
August  and  September,  other  conditions  favorable,  we  cannot  succeed  in  raising  grapes  unless  con- 
trolled by  artificial  means.  Where  the  average  rain-fall  for  the  first  three  months  is  not  more  than 
five  inches,  and  the  average  for  the  latter  three  months  is  not  more  than  four  inches,  other  condi- 
tions favorable,  some  of  the  most  hardy  sorts  can  be  raised.    Where  the  average  rain-fall  for  the 
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first  muntbs  is  not  more  than  four  inches,  and  the  SYormge  for  the  latter  is  not  more  than  thre« 
inches,  other  conditions  farorable,  all  the  hardy  varieties  can  be  cultivated  with  success.  Bat 
where  there  is  a  leu  average  rain-fall  than  three  inches  for  April,  Maj  and  June,  and  a  lest  averag* 
than  two  inches  for  July,  Aug^ust  and  September,  all  other  conditions  being  favorable,  fruit  of  th» 
best  quality  can  be  raised,  and  wine  of  the  greatest  body  and  excellence  can  be  made. 

From  the  foregoing  facts  we  come  to  the  following  conclusions :  that  the  most  favorable  con- 
ditions for  the  cultivation  of  the  grape  is  an  average  temperature  of  70  degrees  for  the  whole  term 
of  six  months,  and  not  less  than  75  degrees  for  July,  August  and  September,  being  12,600  degrees 
for  the  growing  and  maturing  seasons,  and  a  less  average  rain-fall  than  2.50  inches  for  the  whola 
period  of  six  months,  and  less  than  two  inches  of  an  average  for  July,  August  and  September,  being 
less  than  15  inches  for  the  whole  season,  and  a  clear  sky  and  dry  atmosphere  for  the  latter  three 
months,  and  where  there  is  a  less  change  of  temperature  than  50  degrees  in  24  hours  any  tune  of 
the  year. 

Having  finally  arrived  at  some  definite  conclusion  respecting  the  meteorological  infiuences  af- 
fecting the  gprape,  we  shall  now  endeavor  to  demonstrate  the  same  by  facts.  In  doing  Bo,  we  hopa 
to  have  your  patient  indulgence,  for  we  are  prone  to  condemn  without  examination. 

We  have  no  theories  or  opinions  to  give  but  what  we  believe  are  founded  upon  facts,  and  it 
has  been  by  close  observation  and  diligent  investigation  we  have  arrived  at  the  above  conclusions. 

It  appears  strange  that  so  many  writers  have  been  eng^aged  in  discussing  this  subject  and  nearly 
•U  agreeing  that  temperature  and  moisture  have  something  to  do  with  it,  yet  none  have  been  aUa 
to  point  out  any  dffiniie  condition,  leaving  the  whole  subject  in  doubt,  obscurity  and  perplexity. 

We  have  no  space  in  this  article  to  fully  discuss  the  subject,  therefore  we  will  give  but  a  siub- 
mary  of  the  facts.  In  doing  so  we  acknowledge  our  indebtedness  to  the  Smithsonian  Institute  aaA 
Department  of  Agriculture,  Washington  City,  D.  C,  for  valuable  meteorological  repcNrta. 
W  e  shall  give,  in  the  first  place,  the  meteorological  conditions  when  the  grape  succeeded  the  beil 
at  a  number  of  different  points,  to  show  the  uniformity  of  certain  conditions  favortbU  to  its  colti- 
ration ;  secondly,  we  shall  g^ve  the  meteorological  conditions  vhen  the  grape  did  not  succeed  at  a 
number  of  the  same  points,  showing  the  uniformity  of  different  conditions  unfavorabU  to  its  colti- 
▼ation. 


-Average  of- 


TKAR8  OF  8UCCX88.                                 Apr.,  May,  July,  Aug.,  Six 

June.                  Sept.  months, 

deg.      in.  deg.      in.  deg.      in. 

186S Kelley's  Island,  0 56.3    2.40  68.6    1.48  62.4    1.94 

1867 Kelley's  Island,  0 57.3    3.18  71.9    1.54  64.6    2.36 

1860 Leavenworth,  Kansas 63.1      .15  75.6      .23  69.3       .19 

1867 Leavenworth,  Kansas 60.6    4.81  73.6    2.88  67.1    3.84 

1867 Cincinnati,  0 63.4    8.40  78.4    1.28  70.9    2.84 

1867 JSt.  Louis,Mo 65.0    3.31  76.6    1.41  70.8    2.36 

TBAB8  OF  FAILUBB. 

1866 Kelley's  Island, 0 58.3    4.10       69.8    4.00       64.9    4.05 

1865 Cincinnati,© 60.5 

1866 Cincinnati,  0 64.7 

1865 Leavenworth,  Kansas 63.8 

1866 Leavenworth,  Kansas 62.2 

1867 Harrisburg,  Penn 61.8 

In  the  above  table  we  g^ve  the  average  temperature  and  rain-fall  of  six  places  of  success  aaA 
an  equal  number  of  places  of  failure  fur  the  growing  months  of  April,  May  and  June,  and  tha 
maturing  months  of  July,  August  and  September,  and  also  the  total  average  of  the  season.  Firom 
these  tables  of  seasons  of  success  and  failures  it  is  very  evident  that  there  is  a  g^at  diffi^rence  im 
the  amount  of  rain  for  the  months  of  July,  August  and  September.  In  no  case  of  success  does 
the  average  rain-fall  amount  to  3  inches  for  the  above  months,  while  in  the  seasons  of  f^ort  then 
if  no  instance  of  less  than  4  inches  for  the  same  months. 


4.74 

76.3 

5.32 

68.4 

6.08 

2.89 

70.7 

6.70 

67.7 

4.99 

5.37 

74.7 

7.09 

69.2 

6.29 

6.07 

70.0 

5.85 

66.1 

6.99 

8.79 

72.0 

6.39 

66.9 

6.99 
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deg. 

in. 
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in. 

74.2 

1.43 

67.6 

2.12 

72.2 

5.89 

67.2 

5.^ 
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Now«  if  we  tok»  the  syerage  of  seasons  of  success  and  failures,  we  find  the  following  results  c 

deg.       in. 

Average  of  seasons  of  success 60.9      2.81 

Arerage  of  six  seasons  of  failure.... 62. 2      4.61 

From  the  above  table  we  find  the  average  temperature  cf  the  seasons  of  success  for  the  months 
of  July,  August  and  September  to  be  74.2  deg.,  and  the  average  rain-fall  1.43  Inches  for  the  same 
period.  While  we  find  for  the  seasons  of  failure  the  average  temperature  for  the  same  months  to 
be  72.2  deg.,  being  a  difference  of  two  degrees,  or  18$  deg.  for  3  months,  and  the  average  rain- 
fall 6.89  inches,  being  a  difference  of  4.^6  inches,  or  13.38  inches  nkore  for  July,  August  and 
September. 

That  the  success  or  failure  depends  upon  the  temperature  and  rain-fall  of  the' above  months  is 
evident  from %n  examination  of  the  tables. 

It  will  be  seen  that  at  Leavenworth,  1867,  the  average  temperature  for  April,  May  and  Jane 
was  66.6  degrees,  and  the  average  rain-fall  was  4.81  inches;  while  at  Harrisburg  the  average  tem- 
perature was  61.8  degrees,  and  the  average  rain-fall  3.79  inches,  yet  at  the  former  place  the  grape 
succeeded  and  at  the  latter  place  it  failed.  Now,  if  we  compare  the  months  of  July,  August  and 
September,  at  Leavenworth,  we  find  the  average  temperature  to  be  73.6  degrees,  and  the  average 
rain-fall  2.83  inches,  while  at  Harrisburg  the  average  temperature  was  72  degrees,  and  the  average 
rain-fall  6.39  inches,  being  a  difference  of  10.53  inches  of  rain  and  144  degrees  of  temperature  for 
the  whole  of  the  above  period. 

The  season  of  1867  was  remarkable  for  extremes,  and  shows  most  conclusively  the  truth  of  our 
pofition.  East  of  the  AUeghanies  the  grape  was  almost  an  entire  failure;  never  was  mildew  and 
rot  more  prevalent,  only  the  most  hardy  escaped  j  while  west  it  was  an  unusually  successful  sea- 
son. Grapes  have  never  ripened  so  well,  been  so  perfect,  and  contained  so  much  sugar ;  even  the 
Gatawba  and  Isabella  have  done  well. 

To  show  the  meteorological  influences  operating  to  produce  this  difference,  we  will  g^ve  an  av- 
erage of  the  temperature  and  rain-fall  for  1867  of  the  States  wherein  the  grape  has  been  most  sue* 
cessfully  cultivated : 

Average  of  April,  May          Average  of  July,  August  Average  of  the  six 

and  June.  and  September.  months. 

Hew  York 54.2       4.80  67.8        8.31  60.7          4.06 

New  Jersey 59.4       6.11  70.2       5.53  64.8          6.82 

Pennsylvania 58.1       6.30  70.         4.83  64.0          6.06 

Ohio 59.6       8.59  71.9       1.77  65.7         2.6T 

Illinois 59.2       3.69  73.1       2.07  66.1          2.88 

Missouri 62.5       3.99  73.8       2.87  68.1          2.43 

Kansas 61.2       5.19  75.3       2.94  68.2         4.06 

By  taking  average  of  New  Jersey  and  Pennsylvania  we  find  15.54  inches  rain  for  the  months  of 
July,  August  and  September ;  while  if  we  take  the  average  of  the  States  of  Ohio,  Illinois,  Missouri 
and  Kansas  for  the  same  months,  we  have  8.31  inches  less  rain,  and  156  degrees  more  heat;  and  if 
we  compare  with  New  York  we  find  2.70  inches  less  rain  and  558  degrees  more  heat  for  the  same 
period  in  favor  of  the  West.  But  if  we  compare  the  average  of  Ohio,  Illinois,  Missouri  and 
Kansas  with  the  average  of  New  York,  New  Jersey  and  Pennsylvania  for  1867,  we  find  the  follow- 
ing results : 

Average  of  April,  May  Average  of  July,  August  Average  of  the  six 

and  June.  and  September.  ,  months, 

deg.  in.  deg.  in.  deg.  in. 

Average  of  Ohio,  Illi- 
nois, Missouri  and 

Kansas 60.6         4.08  73.6  2.40  6.7  8.24 

Average  of  New  York, 
New  Jersey  and 
Pennsylvania 57.1         5.41  68.9  4.55  63.  4.97 

Here  we  see  a  difference  of  414  degrees  more  heat  and  6.45  inches  less  rain  for  the  months  of 
Jnly,  August  and  September,  and  for  the  whole  period,  720  degrees  more  heat  and  10.88  inches  less 
rain  in  favor  of  the  Western  States. 


Digitized  by  V^OOQ IC 


in. 

deg. 

in. 

dei:. 

tiu 

V2.81 

74.2 

1.43 

67.6 

2.11 

4.08 

73.6 

2.40 

67.0 

3.24 

570  USSOUBI  AGBICULTURS. 

Kow  if  we  compare  Um  tnccewinl  periods  of  gTH»e  cultitre  with  tbe  niccetf  of  1867,  ai  below 
seen,  we  find  a  perfect  acjeement  in  the  conditions  of  sacccss :  , 

deg. 
Arera^  of  snccessfol  periods.......... 60. 

Ayers^  of  1867 ......60.6 

For  the  months  of  Jul j,  Angnst  and  September,  there  is  bnt  seren-tenths  of  a  degree  of  dilfer- 
•noe,  and  for  the  months  of  April,  Maj  and  Jane,  bnt  three-tenths,  and  for  the  whole  period  but 
ftre-tenths.  Althoagh  we  find  considerable  difference  in  the  fall  rain  for  the  months  of  April,  May 
and  Jane,  yet  it  is  not  aboro  the  conditions  of  snccess,  while  for  the  months  of  Jaly,  Angast  and 
September,  it  is  below  the  conditions  of  success. 

Borne  may,  however,  think  tiiat  the  failare  of  the  gjape  crop  east  of  the  Allegh^ies  was  en- 
tirely dae  to  the  low  temperature  of  the  season.  That  heat  is  Ikbsolutely  necessary,  we  admit,  and 
a  high  temperature  is  requisite  to  concentrate  the  sugar  for  making  wine  of  great  body ;  yet  wa 
win  show  that  the  temperature  there  was  sufficient  to  mature  grapes  of  good  quality,  provided  tha 
conditions  of  moisture  bad  been  farorable.  We  herewith  annex  a  table  of  the  average  tempera- 
tore  of  New  York,  New  Jersey  and  Pennsylvania,  for  1867,  with  the  temperature  of  Kelly's  Island 
for  1863,  a  successful  season,  and  also  Toulouse  and  Dijon,  France,  where  the  gr^»e  is  known  to 
succeed: 

Averare  of  Averaee  of  Average  of 

April,  May  July,  Aug.  the  six 

and  June.  and  Sept.  montha. 

deg.                  deg.  deg. 

NeW  York,  New  Jersey  and  Pennsylvania,  1867....«. .61.1                  68.0  63. 

Kelley's  Island,  1863 «... « 66.3                  68.6  62. 

Dijon,  France 69.2                  68.3  63.4 

Toulouse,  France « « 60.1                 68.8  64.7 

Here  we  have  such  an  agreement  in  temperature  that  no  person  could  believe  a  failure  to  origi- 
nate from  that  cause,  and  if  anywhere,  it  would  have  been  at  Kelley's  Island,  for  there  the  temper- 
ature was  the  lowest;  but  that  was  not  the  case,  for  the  rain-fall  that  season  was  but  1.43  inches 
of  an  average  for  July,  August  and  September,  and  for  the  months  of  April,  May  and  June,  an 
average  of  but  2.40  inches,  which  was  2.16  inches  less  than  the  average  of  the  years  of  success. 

Although  the  grape  may  succeed  at  the  above  temperature,  it  is  not  sufficiently  high  to  product 
wine  of  great  body  unless  under  the  most  favorable  circumstances,  such  as  clear  sky  and  very  lit- 
tle rain  during  the  maturing  of  the  grape. 

Having  finally  determined,  by  observations  made,  the  lowest  temperature  and  the  greatest 
amount  of  rain  the  grape  will  endure  to  ripen  well,  we  shall  now  endeavor  to  show  that  the  quality 
and  perfection  of  the  grape  and  the  body  and  excellence  of  the  wine  are  in  proportion  to  the  high 
temp$rtUure  and  diminUhtd  rain-fail  ef  the  ieaton.  In  doing  so  we  shall  only  give  the  places  when 
wine  of  the  greatest  strengtii  and  best  quality  is  made. 

We  have  no  report  of  Hammondsport,  New  York,  a  celebrated  wine  locality,  bat  in  the  absence 
of  tnch  we  shall  let  Kelley's  Island  represent  it : 


-Average  of- 


April,  May  July,  Aug.  Six 

and  June.  and  Sept.  months, 

deg.    in.  deg.    in.  deg.  in. 

Kelley's  Island,  Ohio,  1867 67.3  3.18  72.6  1.64  64.6  2.36 

Cincfainati,  Ohio,  1867 62.3  3.95  76.7     .98  66.6  2.44 

St.  Louis,  MUsouri,  1867 63.7  3.94  76.1  1.66  60.4  2.81 

Los  Angeles,  California « 66 76 70 

Cadis,  Spain 63.8  71 69.4  

Maderia,  France 66.1  71.2  68.1  

Marseilles,  France 63.4 72.1  67.7  

Naples,  Italy 64.1  73.9  69 

In  this  table  of  temperature  and  rain-fall  for  Ohio,  we  find  306  degrees  more  heat  and  7.66 

inches  less  rain  for  July,  August  and  September  than  the  average  of  Ohio  for  ten  years.    Fot 
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Hissonri  the  temperatare  is  a  little  higher,  but  we  find  6.60  inches  less  rain  for  Jolj,  August  and 
September,  than  its  average  for  ten  years. 

This  high  temperature  and  very  little  rain-fall  in  the  maturing  season  has  been  favorable  to  the 
grape,  as  the  reports  will  show.  Mr.  F.  R.  Elliott,  of  Cleveland,  Ohio,  who  is  of  the  highest  au- 
thority, says,  in  the  December  number  of  the  Horticulturist!^  "During  my  whole  acquaintance  with 
grape  growing  I  know  of  no  record  «f  a  season  when  the  grape  crop  has  been  so  full  throughout 
the  entire  North  and  West  as  it  has  been  this  year  of  1867."  A  writer  in  Colman's  Rural  World, 
November  15,  says :  ''The  season  has  been  of  the  most  favorable  character  for  development  of  the 
excellence  of  the  grape,  and  the  vintage  of  1867  will  be  of  a  marked  character.  Our  fervid  sun 
and  cloudless  sky  and  protracted  drouth  which  has  so  seriously  reduced  the  products  of  our  fields 
and  gardens,  has  developed  the  elements  of  the  grape  in  its  greatest  perfection,  and  it  has  pre- 
vented  the  necesHty  of  Galliaing."  The  editor  of  the  Gardeners'  Monthly,  Mr.  T.  Meehan,  says  tht 
same  in  regrard  to  the  superior  quality  of  the  grape  in  the  West,  in  the  November  numbttr  of  the 
Gardeners*  Monthly. 

The  above  we  think  sufficient  to  show  that  the  season  of  1867  has  been  a  very  favorable  year  in 
the  West  for  the  grape,  corresponding  with  the  high  temperature  and  little  rain-fall  of  the  above 
tables.  We  place  here  a  table  of  the  strength  of  the  must  by  Oeschle's  must-scale,  of  a  few 
varieties : 

Hammondsport, 

N.  Y. 

Concord 73 

Ives'  Seedling 77^ 

IsabeUa 66^ 

Clinton 92 

Norton's  Virginia 89 

Delaware v 95 

Catawba 81 

Zona. 92  

Cynthiana 118 

From  the  above  reports  we  see  that  the  grape  has  been  remarkably  rich,  and  wine  of  g^at  body 
has  been  made,  agreeing  with  the  conditions  of  temperature  and  moisture. 

We  placed  to  the  tables  of  temperature  Los  Angeles,  California,  where  they  have  no  rain  during 
the  whole  season,  yet  we  have  never  heard  of  a  failure.  We  also  placed  Cadis,  Madeira,  Marseilles 
and  Naples,  the  best  locations  in  Europe,  where  wine  of  the  greatest  body  and  strength  is  made, 
and  of  the  finest  quality.  We  have  no  monthly  report,  but  they  have  here  less  than  fifteen  inches 
of  rain  during  the  whole  growing  and  maturing  seasons,  which  is  ten  inches  less  than  our  average. 
In  the  dry  seasons  of  1834,  '42  and  '46  in  France  they  made  wine  of  the  very  best  quality. 

From  the  above  reports  we  believe  we  have  fully  sustained  our  position,  vis.,  that  the  quali^ 
of  the  gn'ape  wine  is  in  proportion  to  the  high  temperature  of  the  season,  particularly  July,  August, 
September,  and  the  diminished  rain-fall. 

Having  shown  that  wherever  excessive  moisture  exists,  the  cultivation  of  the  grape  is  uncer- 
tain, and  wherever  extreme  dryness  exists  it  is  successful  in  regions  of  favorable  temperature,  we 
shall  now  give  what  we  believe  to  be  the  principal  remedies  to  overcome  this  excessive  sataratioii 
of  the  soil. 

If  our  conclusions  are  correct,  surface  draining  is  undoubtedly  the  most  important;  for  if  the 
soil  does  not  receive  more  than  a  proper  amount  of  rain  there  is  no  necessity  of  nnderdraining, 
unless  the  soil  is  naturally  wet  or  receives  it  from  a4joining  land.  The  next  most  important  is 
location,  in  fact  it  is  but  a  difierent  expression  for  the  same  thing,  for  we  can  more  effectually  sur- 
face drain  by  selecting  a  location  than  by  any  other  means.  The  sides  of  steep  hills,  gentle  slopes, 
and  even  the  summits  of  high  hills  are  the  best,  and  stony  land  mixed  with  shale  or  pebbles,  with 
clay  subsoil  of  sufficient  richness  would  be  the  most  desirable.  So  important  is  surface  draining  that 
we  might  sum  up  the  whole  success  of  grape  culture  to  depend  upon  it  in  a  wet  season.  We  have 
closely  watched  the  effects  of  planting  upon  level  ground,  even  well  drained,  and  I  find  it  is  useless 
to  compete  with  the  high  hills  and  steep  slopes,  and  we  have  removed  our  vineyards  accordingly,  a 
few  years  ago,  with  most  excellent  promise.  We  would  refer  you  to  an  excellent  article  in  the 
November  number  of  the  Gardeners*  Monthly  upon  this  sutiject,  which  contains  more  good  sense 
than  a  column  of  grape  articles,  by  the  editor  of  the  Monthly, 

It  was  on  motion, 

Resolved,  That  the  President,  Vice  President  and  Secretary  shall  form  i 
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The  f ollowiD^  report  was  presented  by  the  committee  on  sjnonyms : 

The  committee  oo  synonyms  have  performed  the  duty  assigned  to  it,  and  beg  leave  to  report 
the  result  of  their  examination  of  the  collection  of  grapes  on  the  tables,  which  is  as  follows : 

Kcenig  and  Cost's  assortment  is  all  correctly  labeled,  excepting  that  marked  as  Soger's  Hy- 
brid No.  15  which  is  incorrect,  but  the  committee  were  unable  to  determine  what  nomber  of  said 
Hybrids  it  is. 

The  varieties  of  Mr.  McPike's  assortment  are  all  correctly  named. 

The  list  of  J.  B.  Starr  is  correct,  excepting  the  following :  The  Oolden  Clinton  is  the  Taylor. 
Tkb  Mead's  Seedling  is  the  Catawba,  and  the  Mary  Ann  is  the  North  Carolma. 

The  varieties  in  John  H.  Tice's  assortment  are  correct  as  far  as  known,  excepting  the  Adamst 
Fennel  and  Ohio  claret,  which  have  so  many  properties  of  and  resemblances  to  the  Clinton,  that  if 
not  identical,  are  at  least  undisting^ishable  from  it,  they  therefore  call  them  Clinton.  The  one 
labeled  "seedling  of  the  Taylor,"  though  having  fuller  bunches  and  more  proli6c  than  its  reputed 
parent,  yet  its  quality  and  other  properties  seem  identical  with  the  Taylor,  the  committee  therefore 
call  it  Taylor.  This  seems  identical  with  that  called  Oolden  Clinton  in  Mr.  Starr's  assortment* 
The  Powell  received  from  Powell's  Valley,  Virginia,  is  in  the  opinion  of  your  committee  the  Tay- 
lor, notwithstanding  the  deeper  amber  colors  of  its  berries. 

The  Louisa,  of  Schroeder,  and  the  Louisa  of  the  Agricultural  Department  are  not  identical,  but 
neither  is  correct.  The  true  Louisa  is  black,  while  both  these  are  amber,  though  of  different 
•hades.    Ihe  committee  were  unable  to  name  them. 

The  varieties  in  Mr.  Jordan's  collection  are  correctly  named  as  far  as  the  committee  coald  de- 
termine.  The  one  Isbeled  Ste.  Genevieve  is  identical  with  the  American  Bulander,  as  disttngnisfaed 
from  the  European. 

In  Mr.  Mason's  collection  the  only  misnomer  is  that  of  Roger's  Hybrid  No.  12,  which  is  la- 
beled Roger's  Hybrid  No.  1.  Mr.  Mason's  collection  also  has  that  called  Adams'  in  Mr.  Tioe'« 
collection,  though  he  has  no  name  for  it,  but  thinks  it  differs  from  the  Clinton. 

The  committee  think  that  unless  there  is  a  strongly  marked  difference,  varieties  should  not  h% 
■inltiplied,  and  therefore  call  it  Clinton. 

Dr.  Spalding's  assortment  is  all  correctly  labeled,  excepting  that  labeled  Cape,  which  is  Isa- 
beUa. 

B.  F.  Lazear's  lot  is  labeled  correctly ;  that  marked  No.  2  asking  for  a  name  is  Union  Village. 

Mr.  CharlPB  Hinckler's  collection  are  all  correctly  labeled. 

Mr.  George  H.  Gill  presented  a  white  grape  under  the  name  of  Kirkwood  Malaga,  or  Rebecca. 
The  committee  could  not  identify  it  with  the  Rebecca. 

The  nomenclature  of  Mr.  George  Husmann  and  of  Isidor  Bush's  assortments,  and  that  of  Dr. 
Hull's,  were  found  correct. 

All  of  which  is  respectfully  submitted. 

GEO.  HUSMANN, 
J.  H.  TICB, 
B.  S.  HULL. 


The  special  order  being  grapes  for  wine,  of  a  light  color : 


Herbemont  received S  votes. 

Catawba  received 6  votes. 

Delaware  received .• 7  votes. 

Cunningham  received. 2  votes. 

Roger's  No.  1  received 4  rotes. 

Mr.  Starr  .—This  last  is  productive  and  hardy.    There  is  a  fault  in  its  foliage,  it  is  thin  and 
papery.    Perhaps  adapted  to  peculiar  localities. 
President. — ^The  foliage  seems  defective. 
Martha  received  1  vote. 
President.— Wine  good.    Variety  perhaps  not  old  enough  to  be  fully  tested  yet. 

▼ABIBTIM  THAT  PEOMISB  WELL. — VAXATAWMST. 

Mr.  Flagg. — ^I  have  not  much  to  say  on  that.    Those  not  receiving  the  proper  rote,  thoold  b« 
f«t  on  the  Ust  for  farther  trial.    Carried. 
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TATLOB'S  BULLITT. 

If r.  FlAgg.-- 1  Mk  for  infonnatioB.  Haye  heard  of  its  being  fanltj  in  its  bnnch.  It  is  said 
tt  does  not  do  well  when  bearing  on  the  young  wood ;  if  spurred  from  old  wood  does  well. 

lir.  Starr. — Has  same,  got  them  from  Dr.  Schrceder,  he  sent  me  35  as  Golden  Clinton.  I 
planted  them  among  my  Clinton.    They  hare  good  crops. 

B.  F.  Lasear  has  about  800  vines,  got  about  as  much  must  from  them  as  would  make  a  gallon 
of  wine. 

Dr.  Claggett  has  noticed  some  localities  where  they  do  well.  Upon  poor  soil  they  do  well. 
Hare  a  few  Tines,  pursued  the  spur  system  of  pruning,  have  never  prodaced  a  large  crop.  Thif 
Mason  has  done  much  better. 

Taylor  was  lost. 

DitfiM^Mr.  Kingsbury  thinks  the  Delaware  comes  nearer  to  producing  n  normal  must,  and 
the  next  is  the  Diana. 

No  votes. 

Rulander-^Hr.  Flagg.^Do  not  know  much  of  this  ai  a  wine  grape.  It  is  a  grape  that  eatt 
weU. 

The  President  has  known  it  eight  or  ten  years ;  makes  a  good  wine ;  would  place  it  on  the  liet. 

Dr.  Clagett— A  grape  so  long  on  trial  that  has  not  found  favor  will  not  do. 

Rulander,  three  votes. 

North  Carolina  proposed,  upon  which  it  was  moved  and  carried  that  the  list  of  white  wine  grafw 
dose* 

PBUVIKa  THB  OBAPB 

Was  then  taken  up. 

Dr.  Claggett  suggested  that  pruning  and  training  should  be  considered  together.  The  different 
modes  of  training  require  modifications  in  the  pruning.  No  man  can  prune  well  without  having  a 
distinct  end  in  view.  We  must  know  the  office  of  the  parts  to  be  controlled.  The  leaves  and  the 
roots  are  the  important  parts  of  the  vine.  If  the  vine  is  properly  planted,  the  roots  will  take  care 
of  themselves.  The  leaves  are  the  great  regulators  of  life.  Never  have  two  leaves  where  one  will 
do  the  work.  The  leaves  feed  the  fruit,  and  nourish  it.  "We  must  think  of  the  work  to  be  done  by 
the  leaves  this  year,  and  the  next  as  well.  If  we  have  not  the  leaves  this  season,  we  cannot  have 
the  fruit-bud  or  the  fruit  the  next.  We  must  work,  not  contrary  to  nature,  but  in  harmony  with 
her.  We  must  set  out  to  g^t  the  largest  amount  of  leaf  surface  and  fruit-buds  for  the  next  year, 
and  next,  learn  how  to  do  this. 

Mr.  Lawson,  of  Louisiana—I  have  planted  1,000  Delaware  vines ;  rows  six  feet  apart ;  vines 
four  feet  apart.    Now  I  have  come  here  to  learn  how  I  shall  manage  them. 

Dr.  Clagett — My  experience  with  these  is  limited.  I  set  the  buds  evenly  on  a  trellis,  so  ai  to 
•zpose  the  foliage  as  much  as  possible  to  the  air  and  light. 

John  H.  Tice — We  can  learn  here  much  upon  the  subject  of  pruning.  It  is  the  most  important 
subject  that  can  be  taken  up,  and  is  the  least  understood.  We  have  seen  whole  vineyards  slaugh- 
tered, both  by  summer  and  winter  pruning.  We  must  understand  vegetable  physiology.  We  will 
then  know,  for  instance,  when  the  soft  sprouts  come  out  at  the  base  of  the  stem,  that  we  must  pull 
them  off  before  they  form  roots.  Those  that  thus  remove  them  understand  vegetable  economy. 
Thus  we  find  there  are  processes  we  can  illustrate. 

If  we  take  the  cotyledon  of  the  seed  to  the  chemist,  he  will  tell  of  changes  taking  place  in  the 
elements  of  the  seed.  When  the  seed  is  put  in  contact  with  heat  and  moisture,  we  find  the  radicle 
going  down  and  the  plumule  pushes  up  to  the  light.  There  is  nourishment  stored  up  in  the  cotyle- 
don,  that  it  can  supply  plant  food  till  its  organs  are  developed,  and  it  is  capable  of  sustaining  itself 
from  the  earth  and  air.  The  sap  rises  into  the  leaves,  and  changes  from  the  upper  surfaces  of  the 
leaves  into  the  lower,  and  descends  into  the  wood  with  its  new  layer  of  wood  material.  Mildew 
often  strikes  our  leaves,  and  they  cannot  perform  their  functions.  A  little  spore  has  been  devel- 
oped in  them,  and  tbey  fail,  and  the  spores  are  stored  up,  awaiting  circumstances  to  develop  them 
next  year.    New  leaves  come  out,  and  they  produce  immature  wood. 

Li  regard  to  summer  pruning,  we  say,  never  touch  them  after  the  first  of  July.  We  want  sufll* 
dent  foliage  to  mature  the  fruit.  As  to  the  canes  for  the  next  year,  let  us  never  touch  thenu 
Throw  the  whole  strength  of  the  vine  into  the  canes  to  bear  fruit  the  next  year.  Thas  we  can  i 
stand  the  principles  that  underlie  all  our  operations. 

I,  M.  Jordan— Should  the  ground  be  shaded  ? 

I,  H.  Tice— Tbt  sua  is  tlis  gitnt  savros  of  gtowtii,  aid  stinolntM  botii  roo4i  tad  lssif«K 
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Qeor|;e  Husmum — ^I  hear  that  the  qaestion  of  Bommer  pmning  ib  vp.  There  are  rerj  different 
Tiewi  on  this  subject.  Some  take  the  view  that  every  leaf  apon  a  fmitin^  cane  is  wasted.  Others 
say  that  we  should  have  two  leaves  instead  of  only  one.  I  take  the  view  that  the  leaves  are  the 
Inngs  of  the  plant.  We  shoold  encoura^^e  leaves  in  their  proper  places.  Qo  to  the  vineyard  in  the 
spring,  before  the  bloom  is  open,  and  pinch  off  the  point,  and  the  cane  pushes  ont  a  lateral  at  the 
axil.  This  is  then  pinched  in  the  same  way.  So  I  do  this  till  I  get  three  leaves  in  the  place  of  one. 
Ovr  vines  should  not  be  pinched  after  the  middle  of  Jane.    Pruning  after  this  is  injurious. 

Some  think  that  every  leaf  they  take  from  the  fruit  cane,  takes  so  much  from  the  demand  on 
the  fruit. 

Dr.  Olagg^t— If  the  canes  fall  down  over  the  trellis^  on  the  fruit,  i^at  would  yon  do  ? 

Mr.  Husmann— I  think  the  thicker  the  leaves  are  upon  the  top  of  the  trellis,  the  better  for  the 
fruit 

Dr.  Olaggett— It  is  not  the  amount  of  leaves  upon  the  vine  that  reg^ulates  the  growth,  but  the 
leaves  that  are  in  healthy  action. 

Some  of  the  leaves  get  into  bunches,  are  crowded  and  die ;  this  induces  disease. 

Dr.  Hull — Some  think  that  the  Hermann  plan  is  wrong,  thus  to  allr  w  the  last  growth  to  overshade 
the  fruit  leaves.  I  believe  that  when  we  have  produced  a  competition  in  the  leaves,  we  defeat  the 
object  we  have  in  view,  the  getting  of  fruit.  In  the  spring  the  roots  are  not  furnished  with  spon- 
gioles,  the  demand  upon  the  plant  is  then  light,  as  the  plant  grows  they  throw  out  little  roots  like 
hairs,  and  the  spongtoles  are  thrown  out  on  these.  As  the  starch  is  changed  into  sugar,  it  is  ab> 
iorbed  and  is  stored  up  to  nourish  the  g^rm  of  the  future  growth.  When  by  over-cropping  the 
nourishment  in  store  is  used  up,  the  crop  for  the  next  year  fails.  The  buds  are  formed  while  the 
fruit  is  growing. 

Take  a  fruit  bud  early  in  the  season,  in  the  case  of  the  peach,  and  it  will  become  a  wood  bud 
upon  a  strong  stock.  I  grow  up  three  to  four  canes,  and  select  the  weaker  ones  to  get  the  best 
fruit. 

Mr.  Flagg — In  the  system  of  pinching,  as  given  by  Mr.  Husmann,  he  gets  three  leaves  in  the 
place  of  the  one  original  leaf.  There  should  not  be  two  leaves  where  one  will  do  the  work.  I 
think  it  well  to  manage  on  this  principle  if  we  can  get  rid  of  the  "leafhopper."  A  certain  number 
of  leaves  will  do  the  work,  but  this  leafhopper  takes  the  very  first  leaves,  those  that  are  wanted 
the  most.  The  thin  leaved  varieties  he  sucks  dry ;  the  thick  leaved  varieties  he  cannot  work  so 
well.  If  he  gets  along  daring  the  next  four  years  as  well  as  he  has  done  the  four  years  past,  wo 
may  bid  good-bye  to  grapes. 

It  was 

Ritolvid,  That  we  suspend  further  discussion,  to  hear  Mr.  Riley,  State  Entomologist,  on  in- 
sects. 

Mr.  Riley  gave  a  very  lucid  statement  of  the  insect  foes  and  friends  of  the  grape  gprower,  ex- 
hibiting specimens  from  his  fine  collection,  all  of  which  being  accompanied  by  illustrations,  will  be 
found  in  his  report  to  the  Legislature. 

The  American  Entomologist  was  very  highly  praised  by  several,  and  recommended  to  be  read  by 
every  cultivator  of  the  soil. 

Mr.  Starr  read  the  following  report  of  the  committee  on  wines : 

Your  committee  appointed  to  report  upon  the  samples  of  wines  presented,  would  respectfully 
present  the  following  as  their  report : 

The  collection  was  large  and  varied  in  its  character.  Among  them  were  several  new  candidates 
for  public  favor,  which  your  committee  were  pleased  to  find  possessed  of  excellent  and  promising 
qualities. 

Of  Catawba  there  were  ten  samples  of  nearly  uniform  excellence. 

Best — Geo.  Husmann. 

Second  best— Committee  equally  divided  between  samples  shown  by  E.  A.  Thompson  and  A. 
Bngelmas— one  member  of  the  committee  being  absent. 

Isabella— B.  F.  Lasear. 

Martha--Oeo.  Husmann. 

Diana— J.  E.  Starr. 

Rogers  No.  1 — Geo.  Husmann. 

Oassady— Geo.  Husmann. 

Herbemont--Geo.  Husmann. 

Rulander— Geo.  Husmann. 

Taylor— C.  A.  La  Coste. 

There  were  three  samples  of  Delaware ;  best,  Geo.  Husmann. 

Conedrd— Ten  samples  prokented ;  best  by  Q«o.  Husmann. 
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Crereling — Geo.  HaBmann. 

Clinton— E.  R.  Mason,  best ;  C  A.  La  Coste,  second  best. 

Norton — Geo.  Hasmann,  best ;  G.  L.  Ditch,  second  best. 

Cynthiana — Geo.  Husmann— only  one  sample  presented — excellent  wine. 

California  Wines — Six  samples  presented  by  Crane  k,  Letcher,  described  as  follows : 

No.  1 — Wine  made  in  1866  from  the  grapes  Johannesbergand  Franken  Reissling. 

No.  2 — Wine  made  in.  1862  from  the  California  or  Mission  grape,  being  a  Spanish  grape  intro- 
duced into  California  by  the  Catholic  padres  who  founded  the  missions  of  Alta  Califomia.   . 

No.  3 — Wine  made  in  1366  from  the  Califomia  or  Mission  grape. 

No.  4,  Red  Wine — Wine  made  in  1366  from  the  Malvoise  or  Malvasia  black  variety. 

No.  5— Wine  made  in  1863  from  California  or  Mission  grape. 

No.  6 — Wine  made  in  1865  from  the  Chasselas  and  Gray  Malroise  or  Malrasia  grapes. 

All  of  the  aboye  wines  were  grown  by  Dr.  Geo.  B.  Crane,  upon  his  vineyards  at  St.  Helena,  Na- 
pa Valley,  California. 

The  committee  were  not  favorably  impressed  with  these  wines,  being  of  the  opinion  that  they 
had  been  treated  with  brandy. 

The  native  wines  examined  were  of  the  vintage  of  1867,  which  will  long  be  referred  to  as  a  stan- 
dard of  excellence.  The  great  drouth  of  1367  imparted  a  rare  excellence  to  the  grapes  of  the  year, 
and  the  quality  of  the  wines  made  from  them. 

JAS.  E.  STARR, 
GEO.  HUSMANN, 
E.  S.  HULL, 
A.  EN(/eLMAN, 

Mr.  Husmann  read  a  private  letter  from  M.  H.  Lewis,  of  Sandusky,  Ohio. 

On  motion, 

Resolved,  That  the  next  meeting  of  the  Association  be  held  at  Alton,  Blinois,  on  the  second 
Tuesday  of  April,  1869. 

Dr.  Hull  suggested  that  the  society  offer  premiums  on  wines  at  the  April  meeting,  and  pro- 
posed that  the  exhibitors  contribute  a  certain  sum  each  towards  making  up  a  premium  fund. 

After  an  interchange  of  opinion  on  the  subject,  it  was  voted  that  a  committee,  consisting  of 
Dr.  E.  S.  Hull  and  Jas.  E.  Starr,  of  Illinois,  and  Geo.  Husmann  and  Dr.  C.  W.  Spalding,  of  Mis- 
souri, be  appointed,  with  full  powers  to  arrange  and  publish  a  premium  list  for  the  spring  meeting 
of  the  association. 

The  President  was  instructed  to  issue  a  circular  to  each  of  the  members  and  others  interested  in 
the  objects  of  the  Association,  calling  attention  to  the  next  meeting. 

The  thanks  of  the  society  was  tendered  to  the  reporters  and  editors  of  the  press  of  the  city  for 
their  attention  to  the  objects  of  the  Association,  as  exhibited  in  full  reports  and  notices. 

The  President  was  instructed  to  endeavor  to  procure  an  ice-box,  in  which  to  preserve  the  wine 
presented  at  our  next  meeting. 

It  was 

Resolved,  That  the  thanks  of  this  Association  are  hereby  tendered  to  the  Honorable  County 
Court  of  St.  Louis  county,  for  the  use  of  this  room  for  the  present  meeting ;  and  to  Mr.  Quigley, 
janitor  of  the  court  house,  for  his  attention  and  courtesy.  * 

It  was 

Resolved,  That  an  appropriation  of  $10  be  made  for  cleaning  the  room  and  other  incidentals. 

On  motion,  the  meeting  adjourned. 

WILLIAM  MUm,  Sccre/ory. 
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ERKj^T  A. 

IN  LECTURB  ON  ANATOMY,  PHYSIOLOGY  AND  ECONOMY  OP  PLANTS, 

Pa^  308,  in  second  line  of  clause,  commencing  "Firstlj,"  for  "bodj  of  the  plants,"  read 
hodjf  of  plant*, 

Pag*e  809,  in  fourth  line,  for  "germination"  read  gemmation ;  and  on  page  316,  in  lines  23  and 
S6,  and  on  page  320,  in  line  17,  for  "  germination"  read  gemmation. 

Page  3 10,  inSth  line  of  paragraph  headed  "cytoblast,"  for  "nncleoli"  read  nucUolue. 

Page  313,  in  line  19,  for  "modes"  read  node*. 

Same,  the  13th,  12th  and  11th  lines  from  the  bottom  should  read  "the  elaborated  elements  in 
the  descending  sap  transforming  and  fixing  them  as  cambium.  The  cambium  and  the  inner  bark 
are  the  main  storehouses  of  starch  and  of  the  aiotized  compounds,''  etc. 

Page  351,  in  second  line,  for  "end"  read  teedlobet. 

Page  316,  the  last  word  but  one,  of  1st  paragraph,  read  eproutt  for  "spouts." 

Page  317,  in  first  line,  for  "  rust"  read  reet. 

Page  318,  in  first  line  of  last  paragraph  on  leaves,  for  "The  inspiration  of  the  sap,"  read  Tka 
intpiuation  of  the  tap.    Same  paragraph,  in  next  to  last  line,  read  itt  before  "downward." 

Page  319,  in  last  line  of  second  paragraph,  read  tpore  for  "spord." 

Same  page,  in  next  paragraph,  retAttamen  for  "stamens,"  and  anther  for  "anther." 

Page  221,  line  7,  for  "  what  does  it  enter"  read  tehat  doet  enter. 

Page  323,  in  3d  line  of  3d  paragraph,  for  "acidulous  pieces"  read  adduloutjuleet',  and  in  i 
line,  for  "acid"  read  aid. 

Page  326,  in  next  to  last  word  of  8d  paragraph,  read  hU  for  "its." 
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To  the  Memhera  of  the  Missouri  State  Board  of  Agriculture  : 

Gentlemen:— I  herewith  present  my  first  annual  report  on  the 
Noxious,  Beneficial  and  other  Insects  of  the  State  of  Missouri,  pursu- 
ant to  your  instructions  of  April  1st,  1868. 

It  is  neither  so  full  nor  so  valuable  as  I  hope  to  make  its  success- 
ors, should  the  office  be  continued.  This  is  principally  owing  to  the  fact, 
that  but  eight  months  have  elapsed  since  my  appointment,  and  that 
the  natural  history  of  a  number  of  the  insects  that  received  my  atten- 
tion during  the  summer,  can  only  be  given  after  they  have  completed 
their  transformations,  which  will  require  one,  two  and  in  some  cases, 
even  three  years. 

I  have  been  exceedingly  gratified  at  the  warm  reception  which  I 
have  met  with  from  all  quarters.  Wherever  I  have  been,  from  one 
end  of  the  State  to  the  other,  the  cordial  hand  has  been  extended,  and 
I  have  found  our  farmers  and  fruit-growers  thoroughly  alive  to  the 
importance  of  the  work,  for  they  know  full  well  that  they  must  fight 
intelligently,  their  tiny  but  mighty  insect  foes,  if  they  wish  reward  for 
their  labors.  During  the  year  1868,  insects  injurious  to  our  fruits  have 
been  unusually  numerous,  but  it  may  well  be  asked  whether  this  in- 
crease is  not  a  meteorological  effect,  as  was  suggested  by  Mr.  W.  0. 
Flagg,  in  his  ad  interim  report  to  the  Illinois  State  Horticultural  Soci- 
ety, rather  than  one  caused  by  the  increase  of  our  products.  The 
severe  drouth  of  1867,  had  a  peculiarly  injurious  effect  on  many  trees,, 
and  it  seems  quite  evident  that  certain  insects  increase  more  rapidly 
in  injured  fruits  and  ipjured  trees  than  in  those  which  are  healthy  and 
vigorous.  The  part,  indeed,  which  insects  principally  have  to  play  in 
the  economy  of  this  world,  is  that  of  scavengers.  They  hasten  the 
decay  and  dissolution  of  unhealthy  vegetable  organism,  the  quicker 
to  convert  it  into  mould,  and  make  room  for  healthy  plants;  while 
they  multiply  at  such  a  prodigious  rate,  that  whenever  the  conditions 
are  at  all  favorable  to  the  increase  of  a  particular  species,  that  species 
appears  as  if  by  magic,  over  vast  districts  of  country,  and  commits 
sad  havoc  to  either  orchard  or  field  crops,  as  the  case  may  be. 

With  this  view  of  the  matter,  we  might  materially  check  the  in- 
crease of  some  insects,  by  anticipating  Nature  in  her  operations, 
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cutting  down  such  trees  as  have  been  injured  from  whatsoever  cause^ 
so  that  they  shall  not  remain  from  year  to  year  as  a  hiding  place  for 
noxious  insects,  or  as  a  hot-bed  for  equally  ii^jurious  fungusea. 

The  peach  crop  failed  pretty  generally  on  account  of  the  great 
increase  of  the  Plum  Curculio,  and  the  opinion  has  been  advanced 
and  extensively  published,  that  this  insect  will  cause  a  failure  of  that 
crop  in  certain  districts  for  very  many  years  to  come.  Let  the  wise 
place  no  confidence  in  such  predictions,  for  the  predictors  can  have 
but  a  vague  conception  of  the  grand  scheme  of  Nature,  and  of  the 
laws  which  govern  both  animal  and  vegetable  life.  For  many  rea- 
sons unnecessary  to  mention,  the  prospect  for  a  good  crop  the  year 
succeeding  an  entire  failure,  is  greater  than  at  any  other  period-^at 
least  so  far  as  insects  are  concerned.  Because  an  insect  is  numerous 
and  destructive  one  year,  therefore  it  will  be  even  more  so  the  next, 
is  apparently  plausible  but  very  fallacious  reasoning.  Every  one  of 
the  thousands  of  species  which  are  known  to  exist,  multiplies  at  a 
BuflScient  rate  to  entire^  cover  our  globe,  in  a  comparatively  short 
time,  if  nothing  hindered ;  and  the  struggle  and  warfare  necessary  ta 
enable  all  the  different  species  to  exist  and  hold  their  own,  causes  a 
constant  fluctuation  in  the  relative  proportion  of  each.  We  have  an 
illustration  of  this  in  the  case  of  the  Oalwado  Potato  Beetle ;  for  in 
those  districts  where  it  had  caused  so  much  alarm  in  1866  and  1867,  ite 
enemies  have  so  increased  that  it  was  comparatively  harmless  in 
1868.  . 

The  importance  of  the  study  of  Entomology  has  already  become 
apparent  to  every  tiller  of  the  soil,  but  there  is  yet  a  class  of  citizens 
^ho  fail  to  appreciate  the  laborious  efforts  of  an  Entomologist,  and  can- 
iftOt  (Conceive  how  the  "study  of  bugs,''  as  they  term  it,  will  redound 
to  the  good  of  a  State  or  community.  For  the  benefit  of  such,  let  me 
say,  that  in  his  last  annual  address  the  president  of  our  State  Horti- 
C]iHural  Society,  estimated  the  annual  loss  to  our  State  from  insect 
depredations  at  sixty  million  dollars!  Now,  allowing  this  estimate 
to  be  twice  as  great  as  the  facts  will  warrant,  the  sum  is  yet  quite 
enormous.  It  is  not  possible  by  any  preventive  measures  to  save 
the  whole  oi  this  immense  sum,  but  it  is  perfectly  practicable  to 
save  a. large  percentage  of  it,  and  in  this  assertion  I  think  the  follow- 
ing pages  will  bear  me  out.  A  knowledge  of  the  habits  and  trans- 
formations of  iMOcts  frequently  gives  the  clue  to  their  easy  eradica- 
tion ajxd- destruction,  and  enables  the  agriculturist  and  horticulturist 
to  prevent,  their  ravages  in  the  future.  It  likewise  enables  them  to 
.distinguish  between  their  insect  friends  and  insect  enemies,  and 
guards  thepa  against  the  impositions  of  the  numerous  quacks  and 
nostrum-venders,  who,  with  high-sounding  words  are  constantly  put- 
:ting  forth .  every  energy  to  sell  their  vile  compositions.  Such  a 
il^nowledge  of  insects  the  farmer  has  not  time  to  acquire,  for  it  is 
^nly  obtained  by  ftp  immense  amount  of  hard  labor  in  the  field  and 
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anxious  deliberation  in  the  closet.  Hence,  the  wisdom  of  having  a 
State  officer  who  can  devote  his  whole  time  t^  the  work. 

Fully  aware  that  I  write  for  those  who,  as  a  rule,  are  unversed  in  En- 
tomology, I  have  endeavored  to  treat  of  each  insect  with  as  little  of  the 
nomenclature  of  science  as  is  consistent  with  clearness  of  expression. 
Yet,  as  much  that  is  of  scientific  interest,  such  as  descriptions  of  new 
species,  must  necessarily  be  inserted,  I  have  had  such  descriptions 
printed  in  a  type  of  smaller  size  than  the  text,  so  that  it  can  be 
skipped  if  desirable,  at  the  time  of  reading,  and  easily  referred  to  for 
comparison,  with  specimens  which  one  is  desirous  of  naming.  I  have 
also  endeavored  to  illustrate,  as  far  as  possible,  the  insects  of  which 
this  report  treats,  believing  that  good  illustration  forms  the  basis  of 
successful  teaching  in  a  science  with  which  the  general  husbandman 
is  not  expected  to  be  acquainted ;  for  the  eye  conveys  to  the  mind,  in 
an  instant,  what  the  ear  would  fail  to  do  in  an  hour.  The  practical 
man  cares  little  to  what  genus  or  family  an  insect  belongs,  so  long  as 
he  can  tell  whether  it  be  friend  or  foe.  He  must  become  familiarized 
with  the  insects  about  him  without  having  necessarily  to  overcome 
scientific  detail  and  technicality. 

I  have  made  no  effort  at  a  systematic  arrangement  of  the  insects 
treated  of.  Indeed,  that  were  useless  for  the  purpose  in  view ;  but  in 
order  that  the  reader  may  refer  the  more  readily  to  any  particular 
insect  which  interests  him,  I  have  separated  them  into  three  series — 
Noxious,  Beneficial  and  Innoxious — and  attached  a  very  full  index. 
For  the  benefit  of  those  who  are  making  a  study  of  Entomology,  I 
have  also  given,  with  each  species,  the  order  and  family  to  which  it 
belongs,  in  parenthesis  under  each  heading. 

So  far  as  possible,  I  have  used  a  common  name  for  each  insect, 
knowing  that  the  scientific  name  is  remembered  with  greater 
difficulty,  and  is,  consequently,  distasteful  to  .  many.  But  as  popular 
names  are  very  loosely  applied,  and  the  same  name  often  refers  to 
different  insects  in  different  localities,  a  great  deal  of  confusion  would 
ensue  without  the  scientific  name,  which  is,  therefore,  invariably  added 
for  the  most  part  in  parenthesis,  so  that  it  may  be  skipped  wi.thout  in- 
terfering in  any  way  with  the  sense  of  the  text. 

The  sign  c?  wherever  used  in  this  report,  is  an  abbreviation  for 
the  word  male,  the  sign  $  for  female  and  the  sign  9  for  neuter. 

Wherever  the  illustrations  are  enlarged,  they  are  accompanied  by 
hair-lines,  which  designate  their  natural  size. 

Where  the  measurement  of  an  insect  is  given,  the  dimen&ions  are 
expressed  in  inches  and  the  fractional  parts  of  an  inch,  0.25,  thus  im- 
plying a  quarter  of  an  inch,  and  1.25  one  inch  and  a  quarter,  etc. 

Many  letters  were  addressed  to  me,  during  the  summer,  inquiring 
as  to  the  value  of  the  new  carbolic  acid,  which  has  been  so  much 
spoken  of.  Having  fully  experimented  with  it  during  the  summer,  I 
am  well  pleased  with  it  as  an  insect  destroyer.  But  a  word  of  warn- 
ing in  its  use  is  necessary.    It  is  also  known  by  the  name  of  cresylic 
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acid,  the  difference  between  the  two  being  one  of  purity  only.  Many, 
having  seen  it  recommended,  ordered  the  crude  acid,  and,  using  it- 
no  matter  how  much  diluted — they  found  to  their  sorrow  that  it  killed 
their  plants.  Carholio  acid  mixes  well  with  alkalies^  hut  not  with 
water^  and  it  can  only  he  used  as  a  saponaceous  compound.  This  fact 
must  be  borne  in  mind  by  those  who  wish  to  use  it. 

As  I  shall  frequently  have  occasion  to  refer  to  the  *'  Americait 
Entomologist,"  it  is  but  proper  to  say,  that  in  conjunction  with  Mr. 
Beuj.  D.  Walsh,  State  Entomologist  of  Illinois,  I  commenced  last 
September,  the  publication  of  that  journal.  It  is  devoted  to  Economic 
Entomology,  and  is  published  monthly,  by  R.  P.  Studley  &  Oo.,  of  St 
Louis,  at  $1,00  per  annum.  We  felt  that  pending  the  issuing  of  our 
annual  reports,  something  was  needed,  as  a  more  frequent  means  of 
communication  with  the  people.  The  paper  has  received  the  highest 
encomiums  from  the  press  throughout  the  country,  and  as  an  enter- 
prise has  proved  successful  beyond  our  expectations — evidence  of  the 
great  demand  for,  and  need  of,  the  kind  of  information  which  it  gives. 

As  there  must  necessarily  be  a  limit  to  a  report  of  this  character, 
I  am  .compelled  to  defer  till  another  year,  accounts  of  the  Chinch 
Bug,  Rocky  Mountain  Grasshopper,  and  some  other  insects  which  at- 
tracted general  attention  during  the  year,  and  do  so  the  more  willingly, 
that  their  habits  have  been  pretty  fully  given  in  former 'publications, 
and  in  the  above  periodical. 

In  conclusion,  I  tender  my  sincere  thanks  to  those  gentlemen, 
throughout  the  country,  who  have  assisted  me  in  one  way  or  another, 
and  especially  to  the  Superintendents  of  the^Pacific,  Iron  Mountain, 
Hannibal  &  St.  Joseph,  and  North  Missouri  Railroads,  for  free  passes 
over  their  respective  routes. 

Respectfully  submitted, 

CHARLES  V.  RILEY, 

St.  Louis,  Mo.,  Dec.  2d,  1868.  State  Entomologist 
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THE  BARK-UOE  OF  THE  APPLE-TREE. 

(Homoptera,  Cocddss.) 

There  are  two  species  of  Bark-lice  that  attack  the 
'  Apple-tree  in  the  United  States,  which  I  will  briefly 
describe. 

The  first}  which  is  a  native  North  American  insect, 
is  now  known  as  Harris's  Bark-louse  (Aspidiotus  Hat- 
risiiy  Walsh.)  The  color  of  the  scale  is  dirty  white, 
and  its  form  is  irregular,  being  usually  egg-shaped ; 
but,  however  variable  in  outline,  it  is  always  quite 
fiat  and  causes  the  infested  tree  to  wear  the  appear- 
ance of  Figure  1 ;  while  the  minute  eggs  which  are 
found  under  it  in  winter  time  are  invariably  blood  red 
or  lake-red.  This  species  has  scarcely  ever  been 
known  to  increase  sufficiently  to  do  material  damage, 
for  the  reason  doubtless  that  there  have,  hitherto,  al- 
ways been  natural  enemies  and  parasites  enough  to  keep  it  in  due 
bounds.  Though  I  have  not  witnessed  it  in  Missouri  myself,  I  am  in- 
formed by  several  persons  that  it  occurs  in  the  northern  part  of  the 
State,  and  a  communication  from  R.  B.  Palmer,  of  Hartville,  Wright 
county,  published  in  the  Rural  Worlds  of  October  15, 1866,  and  stating 
that  the  lice  are  destroying  the  best  apple  orchards  in  that  neighbor- 
hood, evidently  refers  to  this  species. 

The  second  species,  which  is  known  as  the  Oyster-shell  Bark-louse 
(Aspidiotus  conchiformis^  Gm^lin),  is  by  no  means  so  harmless 
however,  for  it  is  one  of  the  most  pernicious  and  destructive  insects, 
which  the  apple-grower  in  the  Northern  States  has  to  contend  with. 
This  species  presents  the  appearance  of  Figure  2,  and  may  always  be 
distinguished  from  the  former  by  having  a  very  uniform  muscle- 
shaped  scale  of  an  ash-gray  color  (the  identical  color  of  the  bark), 
and  by  these  scales  containing,  in  the  winter  time,  not  red,  but  pure 
white  colored  eggs.  ,.g,^^,  ,^  i^OOgle 
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There  is  scarcely  an  apple-orchard  in  Northern  Illinois,  in  Iowa 
or  in  Wisconsin,  that  has  not  suffered  more  or  less  from  its  attacks, 
[Fig.  20  and  many  an  one  has  been  slowly  but  surely  bled  to  death 
by  this  tiny  sap-sucker.  It  was  introduced  into  the  Eastern 
States  more  than  seventy  years  ago  irom  Europe,  and  had 
already  reached  as  far  west  as  Wisconsin  in  1840,  from 
whence  it  spread  at  a  most  alarming  rate,  throughout 
the  districts  bordering  on  Lake  Michigan,  It  occurs  at  the 
present  time  in  Minnesota  and  Iowa,  but  whether  or  not  it 
extends  westward  beyond  the  Missouri  river,  there  are  no 
data  to  show.  Its  extension  southward  is  undoubtedly  lim- 
ited, for  though  so  abundant  in  the  northern  half  of  Illinois, 
observation  has  clearly  proved  that  it  cannot  exist  in  the 
[southern  half  of  the  same  State.  I  have  also  experimen- 
[  tally  proved  that  it  cannot  exist  in  the  latitude  of  St 
[Louis,  the  experiment  being  made  in  the  following  man- 
ner: On  the  12th  of  May  last,  I  received  some  scales 
from  Jesse  Hodgson,  of  Panola,  in  Woodford  county,  Illinois,  the 
eggs  under  which  were  at  that  time  hatching.  Upon  fastening  the 
bark  containing  these  scales  to  the  twigs  of  a  living  apple-tree,  that 
being  in  a  position  where  I  ccfuld  easily  watch  them,  the  young  bark- 
lice  crawled  actively  over  these  living  twigs,  and  soon  fastened  them- 
selves, as  is  their  wont,  around  the  buds.  They  soon  began  to  secrete 
the  waxy  fibres,  shown  at  Figure  3,  3,  and  in  time  'assumed  the  white 
appearance  of  the  first  scale,  which  has  been  very  aptly  termed  the 
larval  scale  by  Mr.  Walsh.  But  the  growth  at  this  point  was  arrested 
and  they  all  soon  afterwards  died.  As  there  were  three  twigs  thickly 
covered,  and  as  I  could  discover  no  parasites  or  cannibals  of  any  kind, 
it  is  to  my  mind  conclusive  that  this  bark-louse  cannot  exist  further 
SOUTH  IN  MISSOURI  THAN  ST.  LOUIS.  The  experience  of  others  is  to  the 
same  effect,  for  Dr.  Morse  informs  me  that  certain  apple  trees  which 
he  procured  from  the  North,  and  which  he  planted  at  Earkwood,  St 
Louis  county,  some  years  ago,  though  covered  at  that  time  with  these 
bark-lice,  are  now  entirely  free  of  them ;  and  Mr.  Wm.  Muir,  of  Fox 
Creek,  in  the  same  county,  has  had  a  similar  experience  with  trees 
which  he  imported  several  years  ago  from  Burrell  <fe  Co.,  of  Lockport» 
N.  Y.,  and  which  at  the  time  of  their  receipt  were  very  badly  infested. 
The  fruit-growers  of  Southern  Missouri,  have  therefore  little  to 
fear  from  this  Oyster-shell  Bark-louse,  and  it  is  not  unlikely  that  it 
would  die  out  in  the  country  considerably  north  of  St.  Louis,  if  im- 
ported there ;  but,  as  it  exists  and  flourishes  near  the  southern  border 
of  Iowa,  and  extends,  in  Illinois,  below  our  northern  boundary,  there 
is  every  reason  to  believe  that  it  will  flourish  in  the  extreme  northern 
counties  of  our  State  if  once  introduced  there.  Now,  up  to  the  present 
time,  it  has  not  made  its  appearance,  as  far  as  I  can  learn,  in  any  of 
the  orchards  in  that  part  of  Missouri,  and  it  seems  that,  as  a  State, 
we  are  entirely  exempt  from  this  most  grievous  orchard  pest    In  or- 
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der  to  definitely  decide  this  matter  I  took  particular  pains,  while  at 
Hannibal  during  the  summer,  to  inquire  of  the  old  fruit  men  there  on 
this  point,  and  even  John  Fry,  one  of  the  oldest  settlers,  has  never 
heard  of  its  appearance  in  that  vicinity.  The  responses  from  numer- 
ous letters  that  were  sent,  with  the  same  query,  to  men  living  in  other 
northern  parts  of  the  State,  are  to  the  same  eflFect.  Believing  there- 
fore, that  this  insect  can  flourish  in  our  extreme  northern  counties  if 
once  introduced  there,  and  that  at  present  the  fruit-growers  of  that 
region  are  exempt  from  it,  I  cannot  too  strongly  urge  them  to  hold 
the  vantage  ground  they  now  have.  Let  every  man  therefore  who 
reads  this  report^  and  who  contemplates  planting  an  apple  orchard  in 
North  Missouri^  in  duty  to  himself  and  to  his  neighbors^  subject  every 
young  tree  which  he  receives  from  northern  or  eastern  nurseries^  to 
a  rigorous  inspection ;  and  if  any  he  found  infested^  let  them  he 
thoroughly  cleansed  hefore  planting.  By  this  means  alo7ie^  can  we 
hope  to  retain  that  immunity^  which  we  have  so  far  enjoyed  ! 

It  should  indeed  be  a  maxim  with  £ruit  growers  to  inspect  all 
young  trees  received  from  a  distance ;  for  many  of  our  very  worst 
insect  foes,  such  as  the  Canker-worm,  Eoot-louse,  etc.,  are  undoubtedly 
transported  from  one  place  to  another,  principally  on  nursery  stock. 
In  order  that  the  Oyster-shell  Bark-louse  may  be  at  once  recognized 
and  thoroughly  understood,  I  will  proceed  with  its  history : 

During  the  summer  of  1867,  three  independent  observers  were 
closely  studying  the  habits  of  this  insect  in  Northern  Illinois,  unbe- 
known to  each  other,  namely:  Dr.H.  Shimer,  at  Mount  Carroll ;  Benj^ 
D.  Walsh,  at  Kock  Island,  and  myself,  at  Chicago.  Up  to  this  time, 
though  it  had  frequently  been  treated  of,  yet  much  that  was  recorded 
of  its  history  was  mere  conjecture.  For  instance,  Harris  states  that 
there  are  two  broods  each  year,  while  Fitch  assures  us  that  the  scales 
are  the  bodies  of  the  gravid  females,  covering  and  protecting  their 
eggs ;  neither  of  which  is  the  case. 

The  gist  of  Dr.  Shimer's  observations  which  were  recorded  in  a 
paper  published  in  the  Transactions  of  the  American  Entomological 
Society,  (Vol.  1,  No,  4)  are,  1st— that  he  discovered  that  the  tarsal 
joint  of  the  newly  hatched  larva,  which  is  very  small,  possesses  no 
claw,  but  is  furnished  at  the  extremity  with  four  fleshy  hair-like  pro- 
cesses upon  which  the  young  louse  walks,  and  which  he  calls  digituli; 
2d — that  the  scale  is  constructed  by  the  insect,  and  consists  of  the 
moulted  skins  of  the  louse,  soldered  together  by  some  secretion  which 
he  believes  to  be  the  excrement.  In  these  characteristics,  he  finds 
sufficient  grounds  for  separating  this  insect  from  the  Bark-louse  fam- 
ily (CocciD^)  to  which  it  has  been  referred  by  Linnaeus,  Goeffroy,  Fab- 
ricius,  Burmeister,  Reaumur,  Curtis,  Westwood,  and  many  other  au- 
thors, and  erects  a  new  family  (LEPiDOSAPHiD-fi),  and  a  new  genus 
(Zepidosaphes)^  to  contain  it.  He  furthermore  takes  it  upon  himself 
to  deny  what  all  these  authors  have  insisted  upon,  viz: — that  the  loss 
of  members,  or  the  change  from  the  perfect  and  active  larval  form 
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represented  at  Figure  3,  3,  to  the  motionless  and  memberless  forms 
shown  at  5  and  6  of  the  same  figure,  is  an  evidence  of  the  degenera- 
tion or  degradation  in  this  insect  as  it  approaches  the  imago  state. 

Mr.  Walsh,  whose  observations  are  recorded  in  his  First  Annual 
Report,  as  Acting  State  Entomologist  of  Illinois,  found  nothing  to  in- 
duce him  to  separate  this  insect  from  the  old  genus  Aspidiotua  in  the 
Bark-louse  family,  to  which  it  had  hitherto  been  referred.  He  also 
showed  that  there  were  three  distinct  growths  of  the  scale,  differing 
from  each  other  in  size  and  color,  which  he  named  respectively  the 
"  larval  aoale^  "  medial  scale^^  and  ''  anal  saokP  He  also  inclined 
to  believe  that  both  the  "medial  scale"  and  "  anal  sack"  were  formed 
**  by  the  anal  surface  of  the  original  young  larva  being  at  two  succes- 
sive periods  abnormally  dilated  and  extended  backwards,  in  the  form 
of  a  sack  closed  at  tip ;  and  that,  after  this  process  is  accomplished, 
the  insect  always  moults  or  sloughs  off  the  whole  of  the  external 
scale."  As  to  the  formation  of  the  "  larval  scale"  he  offers  no  expla- 
nation. 

My  own  observations  will  be  found  in  the  "  Report  of  the  Com- 
mittee on  Entomology,"  published  in  the  Transactions  of  the  Illinois 
State  Horticultural  Society  for  1867— pp.  109-112.  Having  had  no  op- 
portunity of  continuing  them  the  past  summer,  and  as  they  will  con- 
vey a  good  idea  of  this  insect's  mode  of  growth,  I  repeat  them  in  part. 

[Fig.  3*.] 


The  young  lice  usually  leave  the  scales  during  the  first  week  in 
June.  Prior  to  their  hatching,  the  eggs  which  were  previously  snow- 
white,  become  yellowish,  and  if  the  weather  turn  cool,  immediately 
after  hatching,  they  will  remain  for  two  or  three  days  under  the  scales 
before  dispersing  over  the  tree.  The  following  notes  as  before  stated, 
were  made  in  Cook  County,  Illinois. 

June  6th.— Most  of  the  eggs  are  hatched,  but  the  young  have  not 
yet  left  the  scales. 

*The8e  figpires  are  highly  magnified,  the  hair  lines  at  their  .^sides  approximating  the  natural 
lengths.  1,  ^%^ — natural  size  scarcely  .01.  2,  larva,  as  it  appears  when  running  over  the  twigs — 
natural  length  .01.  3,  its  appearance  soon  after  becoming  fixed.  4,  appearance  of  scale  after  the 
second  plate  is  formed.  6,  form  of  louse  (ventral  view)  soon  after  losing  its  members.  6,  form  of 
louse  (ventral  view)  when  full  grown  and  just  about  to  deposit.  7,  fully  formed  scale,  containing 
louse,  as  it  appears  from  the  underside,  when  raised.  8,  highly  magnified  antenna  of  larya,  show- 
iDg  Joints. 
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June  9th.— The  past  two  days  have  been  exceedingly  warm,  the 
thermometer  rising  above  90  degrees  F.  in  tne  shade,  and  the  young 
lice  are  running  all  over  the  twigs. 

June  11th. — ^They  have  all  become  fixed,  having  gathered  in  the 
greatest  numbers  around  the  base  of  the  lateral  shoots  of  the  termi- 
nal twigs. 

June  12th. — ^A  white,  waxy  secretion  commences  to  issue  from  the 
body,  in  the  shape  of  very  fine,  delicate  threads  (see  Fig.  3,  s). 

June  22d. — They  have  increased  materially  in  size,  the  waxy  secre- 
tion vanishing  soon  after  the  last  date,  leaving  what  appears  to  be  the 
body,  of  a  yellowish  brown  color,  though  in  reality  the  body  is  under- 
neath and  separate,  and  has  lost  all  trace  of  members. 

July  Ist — ^Though  watched  every  day,  there  is  no  perceptible 
change  since  the  22d  of  June. 

July  2d.— They  are  now  0.03  long,  or  three  times  as  large  as  when 
hatched,  and  a  thin,  waxy  secretion  commences  to  appear  at  the  pos- 
terior end. 

July  6th. — ^This  secretion  has  increased  rapidly,  and  taken  on  a 
somewhat  oval  form,  with  usually  a  slight  cut  or  depression  posterior- 
ly. It  appears  quite  distinct  h:om  the  original  yellowish-brown  por- 
tion, and  is  duller,  or  of  a  more  grayish  color.  On  raiding  it  carefully, 
the  louse  is  seen  underneath;  yellowish,  of  a  flattened  form,  the  ante- 
rior tapering  more  than  the  posterior  portion,  which  latter  is  always 
distinguished  by  having  a  patch  of  bright  reddish-brown  (see  Fig.  3,  s). 
Though  from  analogy  it  must  have  a  beak  of  some  kind,  it  is  so  ex- 
ceedingly fine  and  fragile  that  I  have  never,  been  able  perceive  it. 

July  10th,— There  seems  to  be  another  pause  in  the  growth,  the 
scale  presenting  the  appearance  of  Figure  3,  4. 

July  12th. — A  third  plate  or  secretion  has  commenced  from  the 
I)Osterior  portion. 

July  15th.— This  last  plate  enlarges  rapidly,  and  is  the  exact  color 
of  the  bark. 

July  20th. — ^The  three  plates  are  at  present  readily  distinguished ; 
the  last,  which  is  considerably  larger  than  the  two  others  together, 
having  usually  taken  a  slight  curve,  which  gives  the  scale  its  charac- 
teristic form. 

August  1st. — ^Their  growth  is  to  all  appearances  completed,  the 
scale  measuring  0.12,  while  the  louse  measure  but  0.05,  occupying  thus 
about  half  the  space  within.  The  three  different  growths  are  now  not 
readily  distinguished,  though  the  narrow  end  is  always  reddish-brown. 
On  lifting  the  scale  the  insect  does  not  fall  out,  being  retained  by  a 
slight  whitish  fringe  extending  from  each  side  of  the  scale  (see 
Fig.  3, 7). 

August  12th. — Some  of  them  have  commenced  to  deposit  eggs. 

August  28th.— The  eggs  are  now,  apparently,  all  deposited,  and  I 
have  watched  with  interest,  as  the  deposition  went  on,  the  body  of  the 
parent  louse  shrinking  day  by  day,  instead  of  extending  and  becoming 
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gravid,  until  it  is  now  a  mere  atom  at  the  anterior  or  narrow  end  of 
the  scale,  in  a  few  days  scarcely  to  be  noticed  at  all. 

The  oyster-shell  bark-louse  produces  but  one  brood  annually,  and 
these  eggs,  therefore,  remain  under  the  scales  for  more  than  nine 
months  of  the  year,  subjected  alike  to  the  continuous  warmth  of  the 
fall  months,  and  to  the  severe  frosts  of  winter ;  freezing  and  thawing 
again  and  again,  without  their  vitality  being  in  the  least  impaired.  In 
order  to  show  the  conclusions  which  I  came  to,  after  the  above  obser* 
vations,  I  will,  in  a  measure  repeat  them. 

All  writers  on  this  Bark-louse,  copying  after  Fitch  and  others,  tell 
you  that  the  scale  you  see  on  your  trees  is  the  gravid  body  of  the 
female  insect.  Now,  though  for  aught  I  know  the  body  proper  of  the 
female  may,  in  some  Ooccidan  species,  extend  and  cover  the  eggs  she 
deposits,  it  is  no  such  thing  in  this  instance ;  and  I  am  prepared  to 
affirm  that  the  scale  is  no  more  the  insect's  gravid  body  than  is  the 
empty  muscle  shell  the  distended  outer  membrane  of  tiie  muscle,  or 
the  oyster  shell  that  of  the  oyster. 

How  this  scale  is  formed  I  do  not  profess  to  have  discovered. 
With  regard  to  our  native  white  species,  already  referred  to  (p.  7),  Mr, 
Walsh,  in  the  Practical  Entomologist  for  December  last,  refutes  Har- 
ris's theory,  namely,  that  it  is  formed  in  the  same  way  as  the  down 
which  exudes  Irom  other  lice,  and  shows,'with  some  plausibility,  that 
it  may  consist  of  the  cast-off  skins  of  the  insect.  Now,  in  my  own 
humble  opinion,  with  the  imported  species  under  consideration,  I  am 
inclined  to  uphold  Harris,  for  the  following  reasons :  besides  the  fine 
waxy  filaments  which  it  secretes  when  becoming  fixed,  I  have  found 
that,  even  before  these  are  thrown  out,  it  is  covered  with-a  fine,  white 
bloom,  proving  that  it  can  and  does  secrete  from  the  general  surface ; 
having  carefully  lifted  the  scale,  every  day  during  the  growth  of 
the  third  portion  referred  to,  the  louse  has  invariably  been  found  in 
the  same  shape  and  condition,  without  apparent  connection  with  it, 
while  the  scale,  to  all  appearances,  actually  increases  in  bulk  during 
the  time  the  eggs  are  being  deposited.  Furthermore,  the  exuviae  of 
such  a  tiny  insect  would  be  infinitely  thinner  and  more  delicate  than 
is  the  scale,  and  as  the  insections,  especially  of  the  verter,  are  always 
plainly  visible  with  a  glass,  in  the  louse,  we  should  expect  to  see  Uiem 
in  the  scale,  which  is,  however,  perfectly  smooth.  Again,  the  louse 
is  of  the  same  color  throughout  its  growth,  while  at  one  time  the 
three  parts  of  the  scale  are  perceptibly  different  in  this  respect. 
Moreover,  Reaumur  long  ago  (Memoires,  torn.  IV.,  p.  26)  observed  a 
species  occurring  on  the  peach  in  France  to  cast  its  skin  in  flakes, 
much  in  the  manner  as  many  of  our  Dipterous  and  Hymenopterous 
larvae  are  known  to  do ;  while  he  also  described  a  species  (pp.  64,  65, 
ibid.)  occuring  on  the  vine,  which  covered  its  eggs  with  a  white, 
gummy,  cottony  secretion ;  and  Mr.  Walsh  himself,  in  the  February 
number  of  the  little  monthly  already  referred  to,  p.  57,  speaking  of  a 
species  occurring  on  the  under  surface  of  the  leaves  of  the  Olea 
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fragrans^  shows  how  in  that  species  the  "  scale  ^  is  not  formed  of 
the  lifeless  body  of  the  female,  but  is  a  distinct  integument,  con« 
structed  by  the  female  to  protect  herself  and  her  eggs,  and  probably 
eeoreied  from  the  general  surface  of  the  body. 

However,  I  believe  that  the  entomologist  will  have  about  as  diffi- 
cult a  task  to  ascertain  its  real  mode  of  growth  as  would  the  physiolo- 
gist to  learn  how  the  flesh  on  your  fingers  acquires  its  natural  form. 
We  might  with  equal  reason  try  to  learn  why  and  how  the  thousand 
different  excrescences  and  galls  caused  by  insects  are  formed !  Why 
is  it  that  the  larva  hatching  from  an  egg  deposited  on  a  rose  leaf  by 
a  little  four-winged  fly,  the  Rhoditea  ignota  of  Osten  Sacken,  causes 
a  peculiar  growth  or  gall  in  the  form  of  a  mangel-wurzel,  or  beet  seed^ 
to  surround  it,  while  that  of  a  similar  fly,  belonging  to  the  very  same 
genus — the  Rhoditea  radicum  of  Osten  Sacken — hatched  from  eggs 
deposited  in  the  root  of  the  same  plant,  causes  an  entirely  different 
gall  ?  Why  is  it  that  the  puncture  of  a  little  yellow  louse,  Pemphi* 
gus  (?)  vitifoUce^  Fitch  (or  as  Henry  Shimerj  of  Mt.  Carroll,  would 
have  it,  Daktyloaphcera  vitifoh(B\  by  puncturing  a  grape  leaf,  causes 
an  unnatural  growth  to  surround  and  entomb  it  in  the  shape  of  the  little 
green  globular  galls  of  different  &izes,so  common  on  Clinton  grape  vines, 
while  the  same  sized  puncture  of  another  louse  {Aphis  vitis^  Scopoli) 
produces  no  such  effect?  Why,  again,  does  a  little  Lepidopterous 
larva,  often  found  in  the  golden  rod  (the  larva  of  Oeleohia  gallcesoli" 
dagimsy  described  in  a  future  chapter  of  this  report),  produce  an 
elongated  hollow  gall,  while  a  Dipterous  larva  {Trypeta  solidaginisy 
Fitch),  in  a  neighboring  stalk  produces  one  that  is  round  and  solid? 
Or,  lastly,  why  should  the  suction  of  different  species  of  Dipterous 
larvae  ( CeGidomyice)^  produce  the  wonderful  galls  found  on  our  wil- 
lows, causing  in  many  instances  not  only  a  total  change  in  the  texture 
of  the  leaf,  but  also  in  its  mode  of  growth? 

To  me  the  formation  of  our  Bark-louse  scale  appears  somewhat  an- 
alagous  to  all  of  these,  and  a  thousand  other  such  phenomena  known 
to  science ;  and  in  answering  how  such  growths,  peculiar  to  each  spe* 
cies,  are  formed,  or  why  each  is  so  constant  in  its  character,  I  can  only 
say  that  it  is  their  nature ;  or,  with  Devere,  "  that  knowledge  of  first 
causes  belongs  to  Him  alone,  who  allows  the  eye  of  man  to  see  final 
causes  only."  The  more  we  endeavor  to  study  the  why  and  the 
wherefore  of  these  things  the  more  the  mind  is  filled  with  the  idea  of 
Infinity,  and  escaping  from  all  visible  impressions  of  space  and  time 
rises  to  sublimest  contemplation  of  the  Creator. 

The  growth  of  the  scale  under  consideration,  to  my  mind,  depends 
no  more  on  the  will  of  the  louse  underneath  it  than  does  the  sponge 
on  that  of  the  slimy,  jelly-like  creature  which  secretes  it,  or  the  coral 
on  that  of  its  polype ;  or,  to  use  a  more  patent  illustration,  than  the 
growth  of  our  bones,  though  secreted  from  our  organs,  depends  on  our 
will. 

By  carefully  lifting  one  of  these  scales  during  the  months  of  July 
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and  August,  any  of  you  may  find  the  true  louse  underneath,  occupy- 
ing but  a  portion  of,  and  being  quite  separate  from  it. 

From  analogy  we  may  presume  that  there  are  mtdes  as  well  as 
females  of  this  species,  since  winged  males  are  known  to  occur  in  the 
genus  AapidiotuSy  and  it  has  been  my  great  aim  and  hope  to  discover 
this  gentleman.  Though  an  extremely  small  percentage  of  the  scales 
may  generally  be  found  dwarfed  and  empty  during  the  first  days  of 
August,  suggesting  that  a  male  may  have  escaped,  yet  as  likely  as  not 
these  may  have  been  killed  by  some  cause  or  other.  In  the  latter 
part  of  June  I  counted  five  hundred  scales  on  a  single  twig,  and 
marked  them  to  prevent  mistake  or  confusion  in  recognizing  them 
again.  After  watching  them  steadily,  and  carefally  lifting  each  one 
on  the  28th  of  August,  they  all,  with  the  exception  of  two,  were  found 
to  contain  eggs.  The  same  average  would  doubtless  have  been  found 
over  the  whole  tree ;  and  from  this  fact  I  am  constrained  to  believe 
that  as  a  rule  no  males  appear,  and  that  if  there  be  exceptions  where 
they  do  occur,  they  are  in  such  proportion  as  to  be  of  little  avail.  Mr. 
Shimer,  in  speaking  of  the  Clinton  grape  gall,  already  alluded  to, 
states  that  he  opened  thousands  of  them  before  he  found  a  male ;  and 
it  is  difficult  to  conceive  what  effect  a  single  delicate  male,  shut  up 
in  a  gall,  could  have  on  the  thousands  of  others  not  dignified  by  his 
presence.  When  we  reflect  on  the  abnormities  occurring  among  our 
plant-lice,  I  see  no  reason  why  our  bark-lice  should  not  be  herma- 
phrodite as  a  rule,  and  yet  occasionally  produce  males.  They  are  still 
lower  in  the  scale  of  Nature  than  the  plant-lice,  and  one  of  them — the 
celebrated  Cochineal — puzzled  naturalists  a  long  time  as  to  whether 
it  was  a  plant  or  an  animal.  There  is  in  fact  so  much  of  the  anoma- 
lous about  this  family  that  it  furnishes  a  rich  and  interesting  field 
of  study. 

The  observations  of  both,  Mr.  Shimer,  Mr,  Walsh,  and  myself 
agreed  as  to  the  time  of  hatching ;  as  to  the  mode  of  growth  of  the 
scale,  and  as  to  finding  no  females ;  but  as  to  the  process  by  which 
the  scale  was  formed  there  was  difference  of  opinion.  The  reason,  it 
seems  to  me,  is  obvious  enough :  in  attempting  to  elucidate  the  pro- 
blem we  reach  beyond  the  limits  of  our  power  of  perception  into  the  . 
realms  of  conjecture.  It  is  easy  enough  to  watch  the  mode  of  growth 
of  an  oak-apple,  but  it  is  not  such  an  easy  matter  to  ascertain  the 
reason  why  the  kind  which  occurs  on  the  red  oak  (produced  by  Cynips 
quercui'inanis)  should  form  inside  with  radiating  spokes  from  a  com- 
mon central  cell ;  while  that  on  the  black  Oak  (produced  by  Cynips^ 
quercuS'SpongiAoa)  should  form  inside  with  a  dense  spongy  substance 
around  a  similar  central  cell.  Mr.  Shimer  may,  in  part,  be  right  in 
stating  that  the  larval  scale  is  formed  by  the  young  louse  shedding  its 
skin;  but  the  extremely  fine  skin  alone  would  not  form  such  a 
scale,  and  he  strangely  overlooks  the  wax-like  filaments  secreted 
from  the  general  surface  of  the  body  as  well  as  the  peculiar  dis- 
tinction in  the  growth  of  the  ^medial"  and  ^anal^  sacks.    That  these 
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two  last  scales  are  constructed  by  the  louse,  of  its  own  cast  skins  and 
some  excrementitious  secretion,  as  he  suggests,  is  also  made  ex- 
tremely doubtful,  from  the  simple  fact  that  you  may  raise  them  every 
day  of  their  growth  and  ffnd  the  louse  underneath,  entirely  free  and 
separate.  But  after  all,  though  of  great  scientific  interest  this  matter  is 
of  no  practical  importance  whatever,  for  as  we  shall  see  hereafter 
the  great  point  to  be  borne  in  mind,  in  a  practical  light,  is  the  time 
of  hatching  of  the  egg. 

As  the  female  Bark-louse  is  only  capable  of  motion  for  a  period 
of  from  two  to  three  days  at  the  most,  after  which  time  sue  becomes 
as  i>ermanently  fixed  for  the  rest  of  her  life  as  is  the  tree  on  which  she 
is  fastened ;  and  as  the  winged  males  (even  if  they  ever  exist)  could 
not  assist  in  the  spread  of  the  species,  it  may  puzzle  some  to  divine 
how  this  insect  spreads  irom  tree  to  tree  and  place  to  place.  That  it 
is  transported  to  distant  places,  mainly  on  young  trees,  there  can  be 
no  doubt,  and  there  are  various  ways  in  which  it  can  spread  &om 
tree  to  tree  in  the  same  orchardy  though  ft  can  only  thus  spread  dur- 
ing the  few  days  of  its  active  larval  state.  Mr.  Walsh  believes  that 
the  only  way,  as  a  general  rule,  that  it  can  spread  from  tree  to  tree, 
when  the  boughs  of  those  trees  <Jo  not  absolutely  interlock,  is  by  a 
few  of  these  active  young  larvae,  crawling  accidentally  on  to  the  legs 
of  some  bird,  that  chances  to  light  on  one  tree  and  afterwards  flies  to 
another,  and  he  even  goes  so  far  as  to  say  that  he  believes  this  Bark- 
lease  would  soon  cease  to  exist,  if  all  the  birds  in  the  world  were 
killed  off  (Rep.  p.  41).  My  friend  Walsh  seems  to  have  a  special 
grudge  against  the  birds,  and  it  is  hard  to  imagine  how  he  could  make 
such  a  statement,  in  face  of  the  fact  that  where  there  is  one  bird, 
there  are  a  hundred  insects  roaming  constantly  from  tree  to  tree,  that 
are  just  as  capable  of  giving  the  young  lice  a  lift.  Moreover  the 
specific  gravity  of  the  young  louse  is  so  slight  that  it  almost  floats  in 
the  air,  and  is  undoubtedly  ^ded  in  spreading  by  the  winds ;  while  on 
a  tree  very  thickly  covered  with  old  scales,  its  traveling  propensities 
are  sufficiently  developed  to  cause  it  to  run  down  the  trunk  of  the 
tree  and  even  over  the  ground^  and  as  it  travels  at  the  rate  of  two  or 
three  inches  per  minute,  it  could  manage  to  measure  several  rods  with 
its  microscopic  legs,  in  the  course  of  its  active  state. 

Though  essentially  belonging  to  the  apple  tree,  this  Muscle- 
shaped  bark-louse  is  not  unfrequently  found  both  upon  the  Currant, 
the  Plum  and  the  Pear.  I  have  seen  the  scales  fully  developed  and 
bearing  healthy  eggs  on  the  fruit  of  the  White  Doyenne  pear,  of  the 
Transceiident  crab,  and  of  the  wild  plum  (Prt^nt^*  Americana)yfhi(ik 
have  been  sent  to  me  by  Mr.  T.  D.  Plumb,  of  the  State  Journal,  Madi* 
son,  Wisconsin;  and,  though  on  the  hard  bark  of  a  tree,  we  cannot 
judge  of  the  amount  of  sap  they  absorb,  it  is  quite  apparent  on  these 
soft  fruits,  for  each  scale  causes  a  considerable  depression  from  the 
general  surface.    I  have  also  received  twigs  of  the  Persian  lilac  from 
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F.  Starr,  of  Alton,  Illinois,  covered  with  a  species,  which,  if  not  the 
same,  is  exceedingly  like  it. 

Natural  Remedies* — It  was  last  year  simultaneously  discovered 
by  Mr.  Walsh  and  Mr.  Shimer,  that  a  species  of  mite  (Acarus  family) 
preyed  unmercifully  on  the  louse  as  well  as  on  it«  eggs.  This  mite 
was  described  by  Mr.  Shimer  as  Acarus  mains  in  the  paper  already 
referred  to,  and  it  appears  that  it  greatly  resembles  the  young  bark- 
lice.  Mites  are  not  true  insects,  but  belong  to  the  same  class  (Araek- 
nida)  to  which  our  spiders  belong,  and  although  the  species  are  nu- 
merous— some  causing  galls  on  plants,  some  living  externally  on 
vegetable  substances  and  seeds,  either  in  a  sound  or  rotten  condition, 
others  devouring  animal  substances,  both  dead  and  living,  while 
others  again  are  parasitic  on  certain  animals — yet  they  all  are  readily 
distinguished  in  the  perfect  state  from  true  insects  by  having  four 
pairs  of  legs,  and  by  the  head  and  thorax  being  soldered  in  one  piece 
without  any  joint  whatever. ,  Some  of  them,  in  the  larval  state,  have 
but  six  legs,  thus  still  more  closely  mimicking  the  young  bark-lice, 
but  they  all  acquire  eight  in  the  full  grown  state.  This  mite,  so  insig- 
nificant that  in  the  larval  state  it  can  only  be  noticed  by  careful 
watching  with  a  pocket-lens,  has,  doubtless,  done  more  to  save  the 
apple  trees  in  the  Northern  States  than  anyone  thing  else;  and  its 
existence  explains  the  gradual  decrease  of  the  Bark-louse  that  is 
known  to  have  occurred  in  many  orchards,  and  also  accounts  for  its 
entire  extermination  on  certain  trees. 

Fig.  4.  The  next  most  eflScient  aid  we  have  is  the  Twice-stabbed 

M  lady-bird  (Chilocorus  hivulnerus^  Muls.)  This  good  friend 
T  is  readily  recognized  by  its  polished  black  color,  and  the 
blood-red  spot  on  each  wing-case.  It  is  represented  magni- 
fied at  Figure  4,  the  hair  line  at  the  side  showing  the  natural 
length.  Its  larva  (Fig.  5)  is  a  dark  gray  prickly  affair,  and  is  extreme- 
Fig.  6.  ly  active  and  voracious.  In  changing  to  pupa,  the 
larval  skin  splits  open  on  the  back,  but  the  naked 
i  pupa,  which  is  of  the  color  of  burnt-umber  with  lighter 
sides,  remains  within  it  as  if  for  protection.  In  this  latter 
state  tKese  lady-birds  may  often  be  found  fastened  in  clusters  of  from 
six  to  twenty  on  apple  trees  affected  with  either  kind  of  bark-louse, 
and  they  should  invariably  be  protected.  It  is  astonishing  how  rapid- 
ly they  will  cleanse  a  tree  irom  its  vermin,  and  there  is  no  better  way 
of  getting  rid  of  bark-lice  than  by  introducing  a  few  of  these  little 
friends  onto  the  lousy  tree. 

Artificial  Rbmbmes. — ^These  may  be  summed  up  in  a  very  few 
words,  and  consist,  for  the  most  part,  in  prevention,  and  I  again  urge 
a  strict  examination  of  every  young  tree  before  it  is  planted.  If  an 
orchard  is  once  attacked  before  its  owner  is  aware  of  it,  much  could 
be  done  on  young  tress  by  scraping  the  scales  off  in  winter,  but  on 
large  trees  where  it  is  difficult  to  reach  all  the  terminal  twigs,  this 
method  becomes  altogether  impracticable,  and  it  will  avail  but  little 

Digitized  by  V^OOQ IC 


TUB  STATB  ENTOMOLOGIST.  17 

to  cleanse  the  trunk  alone,  as  most  of  the  scales  containing  living  eggs 
will  be  found  on  the  terminal  branches.  Alkaline  washes,  and  all 
other  washes,  except  those  of  an  oily  nature,  such  as  petroleum  or 
kerosene,  are  of  no  avail  when  applied  to  the  scales,  for  the  simple 
reason  that  they  do  not  penetrate  and  reach  the  eggs  which  are  so 
well  protected  by  these  scales ;  and  it  is  very  doubtful  whether  any 
solution  can  be  used  that  is  sufficiently  oily  to  penetrate  the  scales 
and  kill  the  eggs  without  injuring  the  tree,  especially  while  the  sap  of 
the  tree  is  inactive.  Hence,  this  Bark-louse  can  only  be  successfully 
fought  at  the  time  the  eggs  are  hatching,  and  the  young  lice  are  crawl- 
ing over  the  limbs.  The  time  of  year  in  which  this  occurs  has  already 
been  indicated,  and  the  trees  should  be  closely  watched  during  the 
last  days  of  May  and  the  first  days  of  June,  for,  without  close  scrutiny^ 
they  will  not  be  observed,  appearing  simply  like  very  miniite,  white, 
moving  specks.  While  the  young  larvee  are  thus  crawling  over  the 
tree,  they  are  so  tender  that  they  can  be  readily  destroyed  by  simply 
scrubbing  the  limbs  with  a  stiff  brush.  It  it  quite  evident,  however, 
that  any  remedy,  to  become  practicable  on  a  large  scale,  so  as  to 
rapidly  and  effectually  reach  every  limb  of  the  tree,  both  large  and 
small,  must  be  applied  by  a  syringe  or  by  means  of  fumigation,  and 
that  whatever  be  applied,  it  must  kill  the  lice  without  ipjuring  the 
foliage  or  fruit,  as  the  young  apples  are  generally  as  large  as  a  good 
sized  pea  by  the  time  the  lice  hatch.  Fumigation  has  not  yet  been 
sufficiently  tried  to  enable  us  to  judge  of  its  merits.  A  correspondent 
of  the  Prairie  Farmer^  in  recommending  brimstone,  gives  the  follow- 
ing as  his  plan  of  using  it:  "  My  plan  is  to  cover  the  entire  tree  with 
cloth,  so  that  there  are  no  holes  to  let  out  the  smoke ;  take  an  iron 
dish — a  frying  pan  with  a  handle,  if  you  please — ^put  in  about  one 
pound  of  roll  brimstone  (not  sulphur),  heat  a  chunk  of  iron  red  hot — 
say  a  clock  weight ;  drop  the  iron  upon  the  brimstone,  and  put  it  un- 
der the  tent  cloth,  where  it  should  remain  long  enough  to  fairly 
smudge  the  whole  tree.  More  brimstone  can  be  added,  and  the  iron 
repeated  as  often  as  desired,  probably  five  minutes  to  a  tree  would  be 
sufficient,  more  would  do  no  harm.  The  cloth  can  be  easily  taken  off 
and  put  on  by  two  operators,  each  with  a  light  pole  with  a  spike  in 
the  end.  Tlie  one  pound  of  brimstone  will  burn  about  an  hour."  Hav- 
ing had  no  bark  lice  on  which  to  try  thd  above  experiment,  I  wrote  to 
the  party  recommending  it,  and  as  I  received  no  answer,  the  experi- 
ment probably  iailed  or  was  never  tried.  The  brimstone  would  doubt- 
less injure  the  tree. 

Mr.  A.  K.  Whitney,  of  Franklin  Grove,  Lee  county,  Illinois,  whose 
apple  trees  have  been  troubled  more  or  less  with  bark  lice,  found  that 
an  application  of  sheep  manure  around  the  trees,  had  a  beneficial 
effect  in  checking  the  pests,  and  he  attributes  the  result  to  the  am- 
monia arising  from  the  manure.  With  regard  to  washes,  to  be  used 
with  a  syringe,  the  late  Dr.  Jno.  A.  Kennicott  used  1  lb.  of  sal  soda  to 
one  gallon  of  water  with  good  effect  \  it  is  best  used  by  heating  to 
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redness  in  an  iron  pot  and  then  dissolving  it  in  the  water.  Mr.  E.  Q. 
Mygatt,  of  Richmond,  McHenry  county,  Illinois,  has  experimented 
with  this  insect  for  over  20  years  with  the  following  result :  Brine  (2 
quarts  salt  to  8  of  water)  kills  the  lice,  but  also  the  foliage  and  fruit. 
Tobacco  water  (strong  decoction)  neither  iiyures  the  foliage  nor  af- 
fects the  lice.  A  solution  of  cobalt  kills  the  lice,  but  takes  the  fo- 
liage also.  Weak  lye  kills  the  lice,  but  also  somewhat  affects  the 
leaves.  lime  water  kills  about  half  the  lice,  and  affects  the  leaves  a 
little.  Finally,  quassia,  boiled  in  proportion  of  1  pound  to  3  gallons 
of  water,  though  well  known  to  be  effectual  for  the  common  plant- 
lice,  has  no  effect  on  these  coccids.  In  short,  we  have  abundant  proof 
that  neither  tobacco- water  nor  strong  alkaline  washes  have  any  effect 
on  these  young  lice,  though  a  strong  solution  of  soap  will  kill  them, 
and  my  experience  the  past  season,  with  cresylic  acid  soap  in  other 
directions,  leads  me  to  strongly  recommend  it  for  this  purpose.  It 
will  sometimes  be  necessary  to  repeat  the  wash,  as  the  lice  do  not  all 
hatch  out  the  same  day,  though  the  period  of  hatching  seldom  extends 
over  three  days. 

From  the  foregoing  it  is  obvious  that  bark-lice  can  only  be  suc- 
cessfully fought  during  three  or  four  days  of  the  year :  how  absurd 
and  ridiculous  then,  are  all  the  patent  nostrums  and  compounds  which 
are  continuously  offered  to  the  public  as'  perfect  **  bark-lice  extin- 
guishers,^ and  which  never  mention  this  most  important  fact  May 
this  insight  into  the  history  of  the  Apple  tree  Bark  lice,  prevent 
many  a  man  from  being  swindled  out  of  his  time  and  money  by  these 
impostors  1 


THE  PEMODIOAL  CICADA. 

(Homoptera  Cicadida.) 
SEVBNTEBN  AND  THIRTEEN  TEAB  BROODS. 

The  year  1868  will  long  be  remembered  in  the  annals  o/  insect 
life,  as  one  of  peculiar  interest,  from  the  fact  that  this  singular  Cicada 
(  Cicada  septemdecim^  Linn.)  popularly  known  as  the  "  17-year  locust,* 
made  its  appearance  very  generally  over  the  United  States. 

The  metamorphoses  of  insects,  their  instructive  industry,  their 
quarrels  and  their  instincts,  afford  abundant  food  for  our  love  of  the 
marvelous ;  but  few  of  them  can  claim  such  a  singular  history  as  can 
our  Periodical  Cicada.  We  are  moved  to  admiration  in  contemplat- 
ing the  fact  that  an  insect,  after  living  for  17  long  years  in  the  boweli 
of  the  earth,  should  at  last  change  its  sluggish,  creeping  and  worm- 
like form,  and,  endowed  with  the  power  of  flight,  ascend  from  its 
earthy  retreat  to  become  a  denizen  of  the  air  and  to  enjoy  the  full 
glory  ^  the  Sun.    But  our  wonder  increases  when  we  reflect  that  this 
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same  insect  bas  appeared  in  some  part  or  other  of  the  United  States 
at  regular  intervals  of  17  years,  for  centuries,  aye!  for  ages  in  the  past 
Long  ere  Oolumbus  trod  on  American  soil  this  lowly  insect  must  have 
appeared  regularly  at  its  appointed  time.  It  must  have  filled  the 
woods  with  its  rattling  song,  when  none  but  wild  beasts  and  savages 
were  present  to  hear  it.  To  me  there  is  something  beautiful  in  the 
idea  that  through  its  periodicity  we  are  enabled  with  tolerable  cer- 
tainty to  go  back  in  thought,  for  centuries  in  the  past,  to  a  particular 
month  ot  a  particular  year,  when  the  woods  resounded  with  its  song 
in  the  same  manner  as  they  did  last  summer ;  for  so  regularly  do  the 
different  broods  appear,  that  one  is  perfectly  warranted  in  the  assump- 
tion, that  in  the  month  of  June,  in  the  year  1738,  for  instance,  130 
years  ago — they  appeared  in  the  southern  part  of  Missouri,  and  that 
6  years  previously  they  had  appeared  in  the  northwestern  corner  of 
the  same  State. 

Though  so  much  had  hitherto  been  written  about  this  Cicada,  yet 
«ome  of  the  most  interesting  facts  with  regard  to  it  were  unknown  till 
the  past  season.  A  very  complete  article  on  the  subject  was  published 
in  the  December  number  of  the  Ambrioak  EKToacoLoaiST,  which  I  shall 
for  the  most  part  repeat,  and  render  more  complete  by  the  addition 
of  some  facts  as  to  their  distribution,  which  were  contained  in  some 
unpublished  manuscript  of  the  late  Dr.  Gideon  B.  Smith,  of  Balti- 
more, Md^  and  which  were  comunnicated  to  me  through  the  kindness 
of  Dr.  J.  G.  Morris  of  the  same  city. 

It  was  my  good  fortune  to  discover  that  besides  the  17-year  broods, 
the  appearance  of  one  of  which  was  recorded  as  long  ago  as  1633, 
there  are  als^  13-year  broods  ;♦  and  that,  though  both  sometimes  occur 
in  the  same  States,  yet,  in  general  terms,  the  17-year  broods  may  be 
said  to  belong  to  the  Northern,  and  the  J3-year  bfoods  to  the  Southern 
States,  the  dividing  line  being  about  latitude  38^,  though  in  some 
places  the  17-year  brood  extends  below  this  line,  while  in  Illinois  the 
13-year  brood  runs  up  considerably  beyond  it  It  was  also  exceeding- 
ly gratifying  to  find,  four  months  after  I  had  published  this  fact,  that 
the  same  discovery  had  been  made  years  before  by  Dr.  Smith,  though 
it  had  never  been  given  to  the  world. 

It  so  happened  that  one  of  the  largest  17-year  broods,  together 
with  one  of  the  largest  13-year  broods,  appeared  simultaneously  in 
the  summer  of  1868.  Such  an  event,  so  far  as  regards  these  two  par- 
ticular broods,  has  not  taken  place  since  the  year  1647,  nor  will  it  take 
place  again  till  the  year  2089. 

There  are  absolutely  no  perceptible  specific  diOferences  between 
the  17-year  and  the  13-year  broods,  other  than  in  the  time  of  maturing; 
but  whether  or  not,  scientifically  speaking,  they  are  to  be  considered 
as  specifically  distinct,  the  13-year  brood  may,  for  convenience  sake, 
be  called  Cicada  ^r^^^om,  in  contradistinction  to  Cicada  septemdecim^ 

*  Se«  jQwmoX  of  Agriculture,  St.  Lous,  June  13, 1863,  in  which  ftppeared  the  first  accoant 
•ver  publifihed  of  such  a  brood. 
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the  17  year  brood.  Mr.  Walsh  informs  me  that  Charles  Darwin,  Prof. 
Asa  Gray,  and  Dr.  Hooker  all  agree  in  the  belief  that  the  17-year  and 
the  1^-year  forms  ought  not  to  be  ranked  as  distinct  species,  unless 
other  diflFerences  besides  the  period  of  development  could  be  discover- 
ed, the  mere  rarity  of  variability  in  &uch  a  point  not  being  sufficient* 

TWO  DISTINCT  PORMS. 

It  is  not  a  little  singular,  also,  that  two  distinct  forms  occur  in 
both  broods— a  large  one  and  a  small  one — the  former  by  far  more 
numerous  than  the  latter.  This  fact  has  been  abservei  in  past  years, 
and  was  noticed  the  present  year  by  independent  observers  in  differ- 
ent parts  of  the  country.f  Indeed,  it  was  observed  by  Dr.  Hildreth, 
of  Marietta,  Ohio,  as  far  back  as  1830  (vide  Silliman^s  Journal  XVIII, 
p.  47).  The  true  Cicada  septemdecim  of  Linns&us  (Fig.  ft  A^  ventral 
view  of  male),  as  described  by  Harris  and  Fitch,  occurs  in  the  great- 
est numbers,  both  in  the  17  and  13-year  broods.  It  will  measure,  on  an 
average,  one  and  a  half  inches  from  the  head  to  tip  of  the  closed 
wings,  and  almost  always  expands  over  three  inches.  The  whole 
under  side  of  the  abdomen  is  of  a  dull  orange-brown  color,  and  ia 

[Fig  6,] 


the  male  more  especially,  four  or  five  of  the  segments  are  edged  with, 
the  same  color  on  the  back. 

The  other  form  (Fig.  6  J?,  ventral  view  of  male)  is  not,  on  an  aver- 
age, much  more  than  two-thirds  as  large,  and  usually  lacks  entirely  the 
dull  orange  abdominal  marks,  though  there  is  sometimes  a  faint  trace  of 
them  on  the  edges  of  the  segments  beneath.  This  small  form  was  describ- 
ed in  1861,  by  Dr.  J.  C.  Fisher,  in  the  Proceedings  of  the  "  Philadelphia 
Academy  of  Natural  Sciences,"  Vol.  V,  pp.  272-3,  as  a  new  species  of 

f  1.  Mr.  V.  T.  Chambers,  in  the  Ang^ust  number  of  the  '^American  Naturalist/*  p.  332, 
ia  said  to  point  out  some  variation  in  color  from  those  described  by  Dr.  Fitch. 

2.  Mr.  h?.  S.  Rathvon  favored  me  with  specimens  of  both  species  from  Lancaster  countr. 
Pa.,  accompanied  with  the  following:  **I  am  justified,  I  think,  in  concludinjp  these  ore  two  dis- 
tinct species.  They  are  different  in  size  and  coloration,  produce  entirely  different  ■tridnlation^ 
do  not  cohabit  indiscriminately,"  etc. 

3.  The  corresi>ondent  to  tho  Department  of  Agriculture  (July  Rep.)  from  Hematite,  Mo., 
says:  "There  are  two  8]>ecie8,  one  (both  male  and  Female)  about  twice  the  sise  of  the  other, 
and  differing  greatly,  also,  in  their  cries  and  actions." 
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Cicada,  hitherto  confounded  with  septemdecim^  and  was  named  6)^iV«rfa 
oassinii.  His  description  was  followed  by  a  note  from  Mr.  John  Cas- 
ein, in  which  he  states  that  the  two  forms  show  no  disposition  to  asso- 
ciate together,  and  produce  very  different  cries.  The  fact  of  the  very 
great  difference  in  the  song  of  the  m^les  has  been  fully  confirmed  by 
the  observations  of  M.  C.  Hill,  of  Northeast  Ohio,  who  likewise  found 
that  the  small  form  is  very  much  less  numerous  than  th.e  large  one. 

The  truest  test  of  the  specific  distinction  of  these  two  forms  lies 
in  the  comparative  shape  of  the  male  genital  hooks,  and  on  submit- 
ting specimens  of  both  forms  to  Dr.  H.  Hagen,  of  Cambridge,  Mass., 
formerly  of  KOenigsburg,  Prussia,  he  very  kindly  furnished  the  draw- 
irigs  <;,  rf,  ^,  and  /*,  in  Figure  6,  which  show  the  male  genital  hooks  of  both. 
That  of  septemdecim  is  represented  on  the  outside  at  <5,  on  the  inside  at 
d  ;  and  that  of  easainii  on  the  outside  at «,  and  on  the  inside  at  f. 

By  these  figures,  it  will  be  seen  that  there  are  sufficient  differ- 
ences to  separate  the  two  forms  as  distinct ;  but  while  the  hooks  of 
the  large  kind  (sepiemdeoim)  are  quite  constant  in  their  appearances 
those  of  the  smaller  kind  {caannii)  are  variable,  and  in  some  few 
specimens  are  undi^tinguishable  from  those  of  the  large  kind.  This 
circumstance,  coupled  with  the  fact  that  the  small  kind  regularly  oc- 
curs with  both  the  17  and  13-year  broods,  would  indicate  it  to  be  a 
dimorphous  form  of  the  larger,  or  true  periodical  species;  especially 
when  we  consider  that  dimorphism  and  heteromorphism  are  not  un- 
common among  the  true  Bugs  (Hbmiptera).  Mr.  P.  R.  Uhler,  of  Bal- 
timore, Md.,  who  hafl  given  this  order  of  insects  particular  attention,  in- 
forms me  that  he  is  not  fully  satisfied  of  the  specific  distinctness  of 
C*  cassiiiii  ;  but  Dr.  Hagen  thinks  there  is  no  possible  doubt  of  its 
being  distinct,  for  the  simple  reasons,  as  he  states,  that  dimorphirm 
occurs  only  in  one  sex,  while  here  both  sexes  are  involved;  that 
eassinii  appears  later,  makes  a  different  noise,  has  different  colors 
and  was  never  seen  to  copulate  with  septemdecim.  To  use  Dr.  Ha- 
gen's  own  words,  "  what  more  is  needed  to  make  a  distinct  species , 
if  one  kind  of  Cicada  requires  17  years  to  undergo  its  transformations, 
why  not  a  second  kind  ?"  I  find  among  a  great  number  of  specimen, 
which  I  have  examined,  that  not  only  do  the  hooks  of  cassinii  vary, 
but  the  other  characters  that  have  been  mentioned  as  belonging  to 
it,  are  variable,  there  being  perfectly  intermediate  grades  between  its 
extreme  type  and  that  of  septemdecim*  Again,  on  the  supposition 
that  it  is  a  distinct  species,  the  chances  are  extremely  small,  of  its  is- 
suing together  with  septemdecim  in  the  same  year  in  the  many  differ- 
ent localities  hereafter  mentioned.  Therefore,  though  it  will  be  con- 
venient to  use  the  two  names,  I  think  the  two  forms  should  not  be 
ranked  as  distinct.  But  the  discussion  of  the  subject  would  involve 
the  general  problem  of  specific  character. 

The  large  species  has  been  observed  to  make  its  appearance  from 
eight  to  ten  days  earlier  than  the  small  species  (dassinii),  and  there 
is  not  a  single  specimen  of  the  latter,  among  a  number  of  the  13-year 
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brood  (tredeoim)  that  I  captured  in  May,  though  I  took  a  few  speci- 
mens afterwards. 

THE  SEASON  OF  THEIR  APPEARANCE  AND  PISAPFEARANCB 

differs  somewhat  with  the  latitude,  though  not  so  materially  as  one 
might  suppose.  According  to  the  records,  they  appeared  the  past  season 
earlier  in  the  South  than  in  the  North ;  but  the  last  half  of  May  can  be 
set  down  as  the  period  during  which  they  emerge  from  the  ground,  in 
any  part  of  the  country,  while  they  generally  leave  by  the  4th  of  July. 
In  St.  Louis  county  the  past  season  they  commenced  issuing  on  the  22d  of 
May,  and  by  the  28th  of  the  same  month,  the  woods  resounded  with 
the  rattling  concourse  of  the  perfect  insect.  As  is  the  case  with  a 
great  many  other  insects,  the  males  make  their  appearance  several 
days  before  the  females,  and  also  disappear  sooner.  Hence  in  the 
latter  part  of  the  Cicada  season,  though  the  woods  are  still  full  of  fe* 
males,  the  song  of  but  very  few  males  will  be  heard. 

That  circumstances  favorable  or  otherwise  may  accelerate  or  re* 
tard  their  development,  was  accidently  proven,  the  past  season,  by 
Dr.  E.  S.  Hull,  of  Alton,  Illinois ;  as  by  constructing  underground 
flues,  for  the  purpose  of  forcing  vegetables,  he  also  caused  the  Oica* 
das  to  issue  as  early  as  the  20th  of  March,  and  at  consecutive  periods 
afterwards,  till  May,  though  strange  to  say  these  premature  individ- 
uals did  not  sing.  They  frequently  appear  in  small  numbers,  and  more 
rarely  in  large  numbers,  the  year  before  or  the  year  after  their  proper 
period.  This  is  more  especially  the  case  with  the  13-year  brood.  Thua 
in  Madison  county  in  Illinois,  and  in  Daviess  and  Clark  counties  m 
Missouri,  there  were  in  1854  a  few  precursors  to  the  true  1855  brood. 
They  were  also  observed  in  Madison  county,  Illinois,  in  1867;  while 
**  L.  W.*^  writing  from  Guntersville,  Alabama,  to  the  Country  Gen- 
tlemen of  June  25, 1868,  says,  "some  call  them  14-year  locusts.'*  Other 
such  cases  will  be  noticed  hereafter. 

THEIR  NATURAL  HISTORY   AND  TRANSFORMATIONS 

have  been  sufficiently  described  in  the  standard  works  of  both  Harris 
and  Fitch,  and  it  is  only  necessary  to  mention  a  few  facts  not  recorded 
by  them. 

Mr.  S.  S.  Rathvon,  of  Lancaster,  Pa.,  who  has  himself  witnessed 
four  of  their  periodical  visits,  at  intervals  of  17  years,  discovered  the 
following  very  ingenious  provision  which  the  pup«e  (Fig.  7,  a)  made  the 
past  season,  in  localities  that  were  low  or  flat,  and  in  which  the  drain- 
age was  imperfect.  He  says :  ^  We  had  a  series  of  heavy  rains  here 
about  the  time  of  their  first  appearance,  and  in  such  places  and  un- 
der such  circumstances,  the  pupas  would  continue  their  galleries 
from  four  to  six  inches  above  ground  (Fig,  8,  a  full  view,  i  sectional 
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view),  leaving  an  orifice  of  egress  even  with  the  surface  (Fig,  8,  e). — 
In  the  upper  end  of  these  chambers  the  pupas  would  be  found  await- 
ing their  approaching  time  of  change  (Fig.  8,  o).  They  would  then  back 
[Fig.  8.]  down  to  below  the  level  of  the 

earthy  as  at  rf,  and  issuing  forth  from 
the  orifice,  would  attach  themselves 
to  the  first  object  at  hand  and  un- 
dergo their  transformations  in  the 
usual  manner.''  Mr.  Rath  von  kindly 
furnished  me  with  one  of  these 
elevated  chambers,  from  which  the 
above  drawings  were  taken.  It  mea- 
sured about  four  inches  in  lengthy 
with  a  diameter  on  the  inside  of  five- 
•  eighths  of  an  inch,  and  on  the 
^  outside  of  about  one  and  a  quarter 
inches.  It  was  slightly  bent  at  the 
top  and  sufficiently  hard  to  carry  through  the  mail  without  breaking. 
The  inside  was  roughened  with  the  imprints  of  the  spines  with  which 
the  fore  legs  of  the  builder  are  armed.  In  a  field  ,,that  was  being 
ploughed  near  St  Louis,  about  the  time  of  their  ascent,  I  found 
that  single,  straight  or  bent  chambers  were  the  most  common,  though 
there  were  sometimes  several  branching  near  the  surface  from  a  main 
chamber  below,  each  of  the  branches  containing  a  pupa.  The  same 
observations  have  been  made  by  other  parties.  These  holes  are  cy- 
lindrical and  are  evidently  made  by  oppressing  the  earth  on  all  sides 
and  throwing  the  refuse  to  the  bottom,  which  must  be  quite  a  feat 
when  they  penetrate  hard  roads  ox  come  up  between  two  rocks  ^9 
they  frequently  do. 
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The  larv86  are  frequently  found  at  a  great  depth,  noth withstand- 
ing its  denial.  Thus  Mr.  Henry  Sadorus  of  Port  Byron,  Illinois,  who 
built  a  house  in  1853,  found  that  they  came  up  through  the  bottom  of 
his  cellar  in  1854,  the  cellar  being  over  five  ieet  deep,  and  Mr.  F.  Guy 
of  Sulphur  Springs  informed  me  that  he  had  found  them  at  a  depth  of 
ten  feet  below  the  surface. 

When  ready  to  transform  they  invariably  attach  themselves  to 
some  object,  and,  aiter  the  fly  has  evolved,  the  pupa  skin  is  left  stiU 
adhering,  as  shown  at  Figure  7  b.  The  operation  of  emerging  from 
the  pupa  most  generally  takes  place  between  the  hours  of  6  and  9  p. 
H.;  and  ten  minutes  after  the  pupa  skin  bursts  on  the  back  the  Cicada 
will  Have  entirely  freed  itself  from  it.  Immediately  after  leaving  the 
pupa  skin,  the  body  is  soft  and  white,  with  the  exception  of  a  black 
patch  on  the  prothorax.  The  wings  are  developed  in  less  than  an 
hour,  but  the  natural  colors  of  the  body  are  not  acquired  till  several 
hours  have  elapsed.  These  recently  developed  Cicadas  are  somewhat 
dull  for  a  day  or  so  after  transforming,  but  soon  become  more  active, 
both  in  flight  and  song,  as  their  muscles  harden.  For  those  who  are 
not  informed  of  the  fact,  I  will  state  that  the  males  alone  are  capa- 
ble of  "  singing,''  and  that  they  are  true  ventriloquists,  their  rattling 
noise  being  produced  by  a  system  of  muscles  in  the  lower  part  of  the 
body,  which  work  on  the  drums  under  the  wings,  shown  in  Figure  6, 
at^^,by  alternately  tightening  and  loosening  them.  The  general  noise, 
on  approaching  the  infested  woods,  is  a  compromise  between  that  o!  a 
distant  threshing  machine  and  a  distant  frog  pond.  That  which  they 
make  when  disturbed  mimics  a  nest  of  young  snakes  or  young  birds 
under  similar  circumstances — a  sort  of  scream.  They  can  also  pro- 
duce a  chirp  somewhat  like  that  of  a  cricket's,  and  a  ,very  loud  shrill 
ccreech,  prolonged  for  fifteen  or  twenty  seconds,  and  gradually  in- 
creasing in  force  and  then  decreasing. 

After  pairing,  the  females  deposit  their  eggs  in  the  twigs  of  differ- 
ent trees ;  and  though  for  this  purpose  they  seem  to  prefer  the  oaks 
and  the  hickories,  they  oviposit  in  almost  every  kind  of  deciduous 
tree,  and  even  in  herbaceous  plants,  and  in  evergreens.  We  have  seen 
their  eggs  in  the  Chestnut,  Locust,  Willow  and  Cottonwood,  in  peach 
twigs  of  not  more  than  i  inch  diameter,  and  also  in  the  stems  of  the 
common  Eupatorium,  while  R,  H.  Warder,  of  Cleves,  Ohio,  has  found 
them  in  the  following  evergreens:  Thuja  occidentalis,  Juniperus  vir- 
giniana  and  Abies  canadensis,  but  was  unable  to  find  any  traces  of 
their  work  in  either  of  our  common  pines — Pinus  Austriaca,  P.  strobuB 
or  P.  sylvestris. 

Dr.  Harris (7/^*.  Ins.  p.  212)  has  well  described  the  mode  of  depos- 
iting, and  it  is  only  necessary  to  add  that  the  female  always  saws  with 
her  head  upwards,  i.  e.  towards  the  terminal  part  of  the  branch,  ex- 
cept when  she  comes  in  contact  with  a  side  shoot,  when,  instead  of 
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^^'^  shifting  a  little  to  one  side,  she  reverses  her  position,  ^^'^'^ 
and  makes  two  punctures  in  an  opposite  direction  to  the 
rest,  and  thus  fills  up  the  straight  row  close  to  the  base 
of  the  side  shoot.  The  eggs  (Fig.  7  e)  are  of  a  pearl 
white  color,  one-twelfth  of  an  inch  long,  and  taper  to 
an  obtuse  point  at  each  end.  They  are  deposited  in 
pairs,  but  separated  hy  a  strip  of  wood,  which  is  wider 
.»  — and  thus  causes  the  eggs  to  be  further  apart — at  the 
bottom  of  the  grooves  than  at  their  commencement. 
The  punctured  twigs  bear  the  appearance  of  Figure  9, 
and  frequently  break  off  and  die,  though  the  great  ma- 
jority remain  green  and  recover  from  their  wounds.  In- 
deed, there  is  every  reason  to  believe  that  the  eggs  sel- 
dom hatch  in  those  twigs  which  break  off  and  becomej 
dry,  but  that  the  lile  and  moisture  of  the  twig  is  es- 
sential to  their  life  and  development  of  the  egg^  for  the  eggs 
are'  noticeably  larger  just  before  hatching  than  when  first  depos- 
ited, showing  that  they  are,  to  a  certain  extent,  nourished  by  the  liv- 
ing wood,  as  is  the  case  with  those  of  many  Saw-flies.  Mr.  Rathvon 
has  also  recorded  the  fact  that  the  Cicada  eggs  are  always  shriveled 
in  twigs  that  are  amputated  by  the  Oak-pruner  (Stenooorus  villosnSj 
Fabr.)  In  the  healing  of  the  punctured  parts  a  knot  usually  forms 
over  each  puncture,  and  I  represent,  at  Figure  10,  a  portion  of  an  ap- 
ple twig,  sent  to  me  by  Mr.  John  P.  McCartney,  of  Cameron,  in  Clin- 
ton county,  and  which  was  punctured  in  the  year  1862.  Though  the 
wounds  had  so  well  healed  on  the  outside,  the  grooves  inside  were 
not  filled  up,  but  still  contained  the  minute  glistening  egg-shells,  from 
which  the  young  larvte  had  escaped  six  years  before. 

The  eggs  hatch  between  the  20th  of  July  and  the  1st  of  August 
or  in  about  six  weeks  after  being  deposit-  V^s-  n-] 

ed.  The  newly  hatched  larva  (Fig.  11) 
differs  considerably  from  the  full  grown 
larva,  but  principally  in  having  much, 
longer  and  distinctly  8-jointed  antennae.* 
It  is  quite  active,  and  moves  its  antennoe 
as  dexterously  and  as  rapidly  as  does  an  ant  As  soon  as  it  has  extri- 
cated itself  from  an  exceedingly  fine  membrane,  which  still  envelops 
it  after  it  has  left  the  egg,f  our  little  Cicada  drops  deliberately  to  the 
ground;  its  specific  gravity  being  so  insignificant,  that  it  falls  through 
the  air  as  gently  and  as  softly  as  does  a  feather. 

The  cross  veins  near  the  tip  end  of  the  upper  wings  of  the  Peri- 
odical Cicada  form  a  dusky  zig-zag  mark  in  the  shape  of  a  W.  Some 
ignorant  persons  are  silly  enough  to  believe  that  this  mark  portends 

*There  is  frequently  a  ninth  joint  parUy  developed. 

fAU  young  GraFshoppers  and  Katydids  that  I  have  ever  hatched  were  invariably  enveloped  in 
a  like  membrane  after  leaving;  the  egg,  and  until  this  is  thrown  oflf  the  young  insect  is  awkward  in 
its  motions.  In  the  case  of  the  young  Cicada,  these  fine  membranes  are  usually  left  attached  to 
the  roughened  orifice  of  their  nidus,  and  thus  form,  together,  a  white  glistening  bunch. 
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war.  It  occurs  alike,  though  not  to  such  a  marked  degree,  on  idl 
other  Cicadas,  and  if  people  must  have  an  omen  let  them  rather  take 
the  two  W's  for  warm  weat\er^  and  it  will  not  be  likely  to  disappoint 
them. 

ENEMIB8  OF  THE  CICADA. 

Upon  leaving  the  ground  to  transform,  the  pupee  are  attacked 
by  different  quadrupeds,  by  birds,  by  cannibal  insects,  such  as 
Ground-beetles,  Dragon-flies,  Soldier-bugs,  etc.;  while  hogs  and 
poultry  of  all  kinds  greedily  feast  upon  them.  In  the  perfect  fly 
state  they  are  attacked  by  at  least  one  insect  parasite;  for  dip- 
terous maggots  (the  larvae,  probably,  of  some  Tachina  fly)  may  oc- 
casionally be  found  in  their  bodies.  In  this  state  they  are  also  often 
attacked  by  a  peculiar  fungus,  which  was  first  described  by  Dr.  Leidy, 
in  the  Proceedings  of  the  Philadelphia  Academy  of  Natural  Sciences 
for  1851.  Dr.  W.  D.  Hartman,  of  Westchester,  Pa.,  speaking  of  the 
occurrence  of  this  fungus,  in  1851,  says :  *The  posterior  part  of  the 
abdomen,  in  a  large  number  of  male  locusts,  was  filled  by  a  greenish 
fungus.  *  *  *  The  abdomen  of  the  infected  males  was  unusually 
inflated,  dry  and  brittle,  and  totally  dead  while  the  insect  was  yet 
Hying  about  Upon  breaking  off  the  hind  part  of  the  abdomen,  the 
dust-like  spores  would  fly  as  from  a  small  puff-ball."  One  male  speci- 
men received  the  present  year  from  Pennsylvania  was  affected  by 
the  same,  or  a  similar  fungus,  the  internal  parts  of  the  abdomen  being 
converted  into  what  appeared  to  be  a  brown  mould. 

R.  H.  Warder,  of  Cleves,  Ohio,  in  speaking  of  this  mould  says: 
It  seemed  to  be  a  drying  up  of  the  contents  and  membranes  of  the 
abdomen,  generally  of  a  brown  color,  and  dry  and  brittle.  I  found 
that  in  many  cases  the  male  organs  of  generation  remained  so  firmly 
attached  to  the  female  during  copulation  that  the  male  could  only 
disengage  himself  by  breaking  away,  leaving  one  or  two  posterior 
joints  attached  to  the  female,  and  it  is  these  mutilated  males  which  I 
found  affected  by  the  peculiar  fungus  mentioned,  and  therefore  con- 
cluded that  the  "dry  rot"  might  be  the  result  of  the  broken  mem- 
branes, I  never  found  one  thus  affected  in  the  very  early  part  of  their 
season,  and  I  never  found  a  perfect  male  thus  affected.  But  this  is  not 
positive  proof. 

THE  STING  OF  THE  PBRIODICAL  CICADA. 

It  is  astonishing  what  a  wide-spread  fear  exists  of  the  Cicada 
on  account  of  its  stinging  powers.  Hiere  is  scarcely  a  paper  in 
the  United  States  but  published  some  account  of  a  "  locust"  sting 
last  summer,  while  unpublished  accounts  were  equally  numerous. 
One  of  the  editors  of  the  St.  Louis  Republioan  was  kind  enough  to 
clip  out  for  me  all  accounts  of  such  stings,  which  he  found  in 
their  numerous  exchanges,  and  the  number  which  bad  accumulated^ 
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before  the  end  of  the  "Locust''  season,  was  trnly  surprising.  Some 
people  even  denied  themselves  the  pleasure  of  eating  blackberries, 
raspberries  and  other  fruits,  because  they  feared  these  fruits  had 
been  poisoned  by  the  eggs  of  Cicadas ;  while  others  believed  that 
they  poisoned  water.  I  have  endeavored  to  trace  up  a  number  of 
these  reports,  but  have  invariably  found  that  they  were  either  false 
.or  greatly  exaggerated,  and  there  is  no  doubt  whatever  that  the 
great  majority  of  such  accounts  owe  their  origin  to  the  fertile  imagin- 
ations of  newspaper  reporters,  who  are  ever  ready  to  create  a  sen- 
sation. Yet,  to  use  a  common  metaphor,  it  is  strange  there  should 
be  so  much  smoke  and  no  fire,  and  I  will  briefly  review  the  only  three 
methods  by  which  such  stinging  can  possibly  be  produced.  At  the 
same  time,  I  give  it  as  my  conviction  that  there  is  but  little  cause  for 
fear,  as  I  have  handled  hundreds  of  them,  and  know  hundreds  of  per- 
sons, including  children,  who  have  done  the  same,  and  yet  have  never 
been  able  myself  to  witness  a  single  case  of  bona  iide  stinging. 

By  Hornets.— There  is  a  very  large  Digger  wasp  (Stisus  grandUy 
Say),  represented  of  the  natural  size  in  the  accompanying  Figure  12^ 

whose  peculiar  habit  it  is 
to  provision  its  nests  with 
Cicadas.  The  burro ws  made 
Viy  this  Digger  wasp,  or 
^hornet,  are  about  three  feet 
lon^,  with  two  or  three  gal- 
leries about  one  foot  long^ 
each  terminating  in  a 
chamber  considerably  en- 
larged. The  female  catch- 
e£i  a  Cicada  which  she  stings 
anil  paralyzes,  and  drags 
into  one  of  these  chambers ;  and  it  is  not  very  unlikely  that  she  should 
occasionally  alight  on  some  human  being  with  a  Cicada  in  her  grasp, 
and  upon  being  brushed  oflF,  should  retaliate  by  stinging  the  offender, 
and  then  fly  ofl*,  leaving  the  Cicada  behind,  which,  in  absence  of  the 
hornet,  would  very  naturally  be  accused  of  the  sting.  An  allied  spe- 
cies of  Digger  wasp  (the  Stilus  apeciosus  of  Ray)  has  been  actually 
observed,  by  Mr,  Rathvon,  to  carry  oflF  a  few  belated  individuals  of 
the  Periodical  Cicada ;  but  the  usual  prey  of  both  these  species  is  the 
larger  annual  Cicada  (  C.  pruinoaa^  Say),  and  they  both  occur  too  late 
in  the  season  to  be  the  cause  of  all  the  stinging  we  hear  of. 

By  THE  Ovipositor. — ^The  ovipositor  of  the  female  (Fig.  13,  h)  is 
certainly  capable  of  inflicting  a  wound,  but  the  Cicada  is  anything 
but  pugnacious,  and  when  not  in  the  act  of  ovipositing,  this  instru- 
ment is  securely  enclosed  in  its  sheath.  That  this  is  the  stinging  in- 
strument is  rendered  extremely  doubtful,  for  the  following  reasons : 
Ist.    All  the  stinging  we  hear  of  has  been  done  suddenly,  while  the 
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insertion  of  the  ovipositor  Would  necessarily  be  a  gradual  opera- 
[Fig.  13.]     tion,  requiring  at  least  one  minute  ;  2d.  The  real  function 
of  the  ovipositor  is  to  convey  an  egg  into  the  wound, 
which  it  makes,  and  I  have  been  unable  to  trace  a  single 
case  where  eggs  were  found  in  the  flesh.    All  such    ac- 
counts have  proved  to  be  fabrications,  and  the  straightfor- 
ward report  which  Mr.  V.  T.  Chambers,  of  Covington; 
Ky.,  gave  inthe  August  number  of  the  American  JS^at- 
uralist^  of  a  negro  being  stung  on  the  foot  by  a  Cicada, 
proved,  after  all,  to  be  a  mistake,  for  "  Mr.  Winston  did 
not  see  the  insect  with  its  instrument  in  situ  ;^^  Si  the 
three  following  facts,    which    are  reliable,  prove   that 
stinging  in  the  usual  sense  of  the  term,  by  this  instrument 
is  almost  impossible :     First,  Mr.  Wm.  Muir,  associate  editor  of  Col. 
man's   Rural  Worlds  carefully  lifted  a  female  from  ofl' a  tree,  while 
she  was  yet  in  the  act  of  ovipositing,  and  as  caretully  placed  her  on 
bis  little  finajer,  holding  it  as  near  as  possible  in  the  same  direction 
and  position  as  the  branch  grew  from  which  she  was  taken.    She 
instinctively  endeavored  to  continue  ovipositing,  and,  holding  firmly 
to  his  finger,  tried  again  and  again  to  insert  the  ovipositor,  but  with- 
out the  least  success,  for  it  could  not  make  the  least  impression  on 
the  soft  and  yielding  flesh,  but  continually  slipped  from  one  side  to 
the  other.  Second,  it  is  recorded  that  Mr.  Peter  A.Brown,  of  Philadel- 
phia, Pa.,  himself  inflicted  a  puncture   with  the  ovipositor,  several 
times,  upon  his  hand,  without  experiencing  any  more  pain  than  that 
produced  by  a  prick  of  a  pin  or  any  other  pointed  instrument,  and 
that  no  swelling  ensued;  third,  Dr.  Hartman,  of  Pennsylvania,  intro- 
duced some  of  the  moisture  from  the  ovipositor  into  an  open  wound 
and  it  caused  no  inflammation  whatever. 

By  the  Beak,  or  Haustellum.— The  beak  (Fig.  13,  a)  is  an  organ 
which  both  sexes  of  the  Cicada  possess,  and  by  which  they  take  their 
nourishment.  I  have  seen  them  insert  it  into  and  extricate  it  from 
the  branches  of  different  trees,  and  know  that  the  operation  is  quite 
rapid,  and  that  the  instrument  must  be  quite  sharp  and  strong* 
All  the  more  authentic  cases  of  stinging,  indicate  this  to  be 
the  instrument,*  and  it  is  quite  likely  that,  just  as  the  sting 
of  a  bee  will  affect  some  persons  nigh  unto  death,  and  have  no  effect 
whatever  on  others,  so  the  puncture  of  the  beak  of  a  Cicada  will  be 
more  serious  with  some  than  with  others.    That  there  is  no  poison 


*Mr.  D.  B.  Wier,  of  Lacon^  Ills.,  who  well  knows  the  difference  between  the  male  and  femaltt 
Cicada,  recollects  distinctly,  that  when  they  were  there  in  1864,  he  was  stung  in  the  finger  by  th9 
male,  the  sting  not  causing  very  severe  pain. 

Mr.  R.  T.  Parker,  of  iSt.  James,  Phelps  county,  Mo.,  an  intelligent  fruit  grower,  who  has  given 
£ome  time  to  the  study  of  insects,  informed  me  that  he  was  stun^  on  the  neck  by  a  male  Cicada^ 
evidently  with  the  beak,  and  that  the  sting  was  not  so  painful  as  that  of  a  bee. 

Dr.  M.  M.  Kensie,  of  Centerville,  Reynolds  county,  Mo.,  has  communicated  the  fact  that 
Frank  Smith,  aged  14  years,  living  on  Ilenpeck,  in  the  lower  part  of  Reynolds  county,  was  stung 
by  a  Cicada  on  the  back  of  the  left  hand.  The  wound  healed  by  first  intention,  and  the  next 
morning  there  was  only  a  black  clot,  about  the  »ize  of  a  pin* 9  head,  to  mark  its  place,  with  scarcely 
Any  swelling. 
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gland  attached  to  this  beak,  is  no  argument  against  its  stinging  i)ower, 
for  several  true  Bugs  are  known  to  produce  severe  stings  by  their 
beaks,  while  the  hairs  and  spines  of  some  caterpillars  have  a  similar 
power, 

THE  INJURY  WHICH    CICADAS    CAUSE    TO    FRUIT   TREES.— REMEDIES. 

While  living  under  ground  they  have  been  accused  of  killing  pear 
trees,  and  more  especially  by  Miss  Margaretta  H.  Morris,  in  accounts 
of  them  published  in  1846.  The  late  Dr.  Smith,  of  Baltimore,  how- 
ever, who  made  extensive  operations,  denied  their  being  capable  of 
such  injury.    He  says: 

"The  larva  obtains  its  food  from  the  small  vegetable  radicals  that 
everywhere  pervade  the  fertile  earth.  It  takes  its  food  from 
the  surface  ol  these  roots,  consisting  of  the  moist  exudation  (like 
animal  perspiration),  for  which  purpose  its  rostrum  or  snout  is  pro- 
vided with  three  exceedingly  delicate  capillaries  or  hairs  which  pro- 
ject from  the  tube  of  the  snout,  and  sweep  over  the  surface,  gathering 
up  the  minute  drops  of  moisture.  This  is  its  only  food.  The  mode  of 
taking  it  can  be  seen  by  a  good  glass." — In  Prairie  Farmer^  Decern- 
her,  1851. 

While  they  can,  if  they  wish,  insert  their  beaks  into  roots,  and 
very  likely  do  so  in  some  cases,  yet  I  incline  to  believe,  that  Dr. 
Smith's  views  are  correct,  for  though  Dr.  Hull,  of  Alton,  Illinois,  has 
often  found  them  firmly  attached  to  diflferent  roots  by  the  legs,  he  has 
never  found  the  beaks  inserted.  The  tact  that  they  will  rise  from 
land  which  has  been  cleared  of  timber,  cultivated,  and  even  built 
upon  for  over  a  dozen  years,  certainly  contravenes  Miss  Morris's 
Btateinent,  while  their  long  subterranean  existence  precludes  the 
necessity  of  rapid  suction.  It  is  also  quite  certain  that  if  they  thus 
killed  trees,  we  should  oftener  hear  of  it,  and  I  have  captured  a 
gigantic  but  unnamed  species  of  Cicada  on  the  plains  of  Colorado, 
50  miles  from  any  tree,  other  than  a  few  scattering  willows. 

in  the  perfect  state,  hovrever,  the  female  is  capable  of  doing  great 
injury  to  trees  by  hacking  up  their  twigs,  in  the  process  of  depositing, 
and  although  their  ii\jury  in  the  forest  is  not  generally  felt,  it  is  a  very 
different  thing  in  our  orchards,  and  especially  in  the  nursery. 

The  following  editorial  from  the  old  Valley  Farmer  of  November, 
1855,  will  show  how  serious  the  injury  may  sometimes  be: 

*' We  planted  an  orchard  of  the  best  varieties  of  apple  trees  last 
spring.  We  had  taken  particular  pains,  not  only  in  selecting  the  best 
varieties,  but  in  planting  the  trees,  and  hoped  in  a  few  years  to  par- 
take of  the  fruit.  But  our  hopes  were  destined  to  be  blasted.  The 
locusts  during  the  summer  destroyed  nearly  all  of  them ;  not  one  in 
six  is  living.  To  look  at  them  one  would  think  that  some  person  had 
been  drawing  the  teeth  of  a  saw  over  the  bark  ol  every  tree." 

It  also  appears  that  in  some  instances  they  injure  trees  by  the 
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insertion  of  their  beaks  for  nooiishment,  for  Mr.  GastaTus  Panls,  of 
Eureka,  had  ayoang  apricot  tree  which  was  so  thoroughly  panctared. 
in  this  manner,  that  he  took  a  gallon  of  coajalated  sap  from  it,  and  he 
attributes  the  death  of  some  of  his  trees  to'  this  cause.  I  am  con- 
vinced, however,  that  the  injury  done  in  this  manner  is  comparative- 
ly trifling. 

On  the  13th  of  Jnne  I  was  sent  for  by  four  different  parties  in  SU 
Loais  county,  who  wished  me  to  try  -and  save  their  trees  from  the 
ruinous  work  of  these  cicadas,  which  had  by  this  time  began  to  de- 
posit their  eggs  in  real  earnest  I  found  that  when  the  wind  was  high 
they  could,  by  its  aid,  be  driven  to  some  extent,  but  that  without  its 
aid  they  could  not  be  driven  at  all;  as  when  started,  they  are  just  as 
likely  to  fly  behind  as  before  you.  I  tried  lye,  whitewash  and  sul- 
phur, air-slacked  lime  and  finally  carbolic  acid,  and  found  that  none 
of  these  mixtures  would  affect  them.  Indeed,  after  experiments  in- 
volving about  8200, 1  am  convinced  that  there  is  no  available  way  of 
entirely  preventing  this  ruinous  work  when  they  once  commence  to 
deposit  The  nursery  of  Mr.  Stephen  Partridge,  a  few  miles  west  of 
St  Louis,  which  is  surrounded  on  all  sides  by  timber,  was  more  se- 
riously iigured  than  any  other  which  I  saw,  and  he  lost  many  hundred 
dollars'  worth  of  apple,  peach  and  pear  stock.  They  also  punctured 
his  grape  vines  very  freely,  preferring  the  Clinton  and  Taylor  among 
varieties.  By  having  all  hands  turn  out  early  in  the  morning,  and 
between  six  and  seven  o'clock  in  the  evening,  while  they  hung  list- 
lessly to  the  branches,  he  succeeded  in  crushing  thousands  of  them, 
and  thus  saved  parts  of  his  nursery  from  total  ruin.  But  it  becomes  a 
hopeless  task  to  try  to  stay  their  disastrous  work  when  once  they  have 
acquired  full  power  of  flight;  though,  while  in  their  feeble  and  help- 
less condition,  as  they  leave  the  ground,  they  can  not  only  be  de- 
stroyed to  far  greater  advantage  by  human  agency,  but  hogs  and 
poultry  of  all  kinds,  eagerly  devour  them.  There  were,  it  is  true, 
many  accounts  afloat  last  summer  of  hogs  being  i>oisoned  by  them, 
and,  though  it  is  not  impossible  that  one  was  occasionally  killed  by 
over-glutting,*  such  cases  were  very  rare  indeed.  From  the  foregoing, 
the  importance  of  knowing  beforehand  when  to  exi)ect  them  becomes 
apparent,  and  the  following  chronological  table,  will  not  only  prove 
of  great  scientific  interest  but  of  practical  value.  In  the  greater  part 
of  Missouri,  the  fruit  grower  may  rest  from  all  anxiety  as  to  their  ap- 
pearance for  thirteen  years  to  come,  but  in  the  month  of  May,  18S1, 
let  him  look  out  for  them. 

THEIB   CHRONOLOGICAL  HISTORY,  WITH  PREDICTIONS  OF  THE  FUTURE  APFSAA- 
ANCB  OF  ALL  WELL  ASCERTAINED  BROODS  THROUGHOUT  THE  COUNTRY. 

As  nothing  had  been  published  up  to  A.  D.  1868,  as  to  the  re- 
gular appearance  of  any  thirteen  year  broods  of  Cicadas,  it  is  not  at 

*  Mr.  P.  R.  Allen,  of  Allenton,  informs  me  that  dnring-  year«  when  thp  army  worm  (Leuemmi^ 
uiUpuTictata,  Haw.)  occurred  in  such  swarms,  hoj^s  and  chickens  feasted  on  them  to  sach  an  extent 
that  the  former  frequently  died,  while  the  latter  laid  eggs  in  which  the  parte  naturally  white  would 
be  entirely  ffreen  when  cooked. 
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all  surprising  that  errors  were  committed  by  former  writers  on  the 
subject.  In  the  following  chronology  of  this  insects  periodical  visits, 
everything  heretofore  published  has  been  revised  as  far  as  possible. 
The  mass  of  facts  from  which  the  generalizations  are  made  would  be 
tedious  if  given  in  detail,  and  are  therefore  for  the  most  part  omitted. 
This  chronology  could  not,  of  course,  be  made  complete  from  a  single 
season's  researches,5and  it  may  even  contain  errors,  but  it  will  remain 
as  a  foundation  for  future  work,  and  before  another  seventeen  years 
shall  have  passed  away,  we  may  hope  to  have  this  part  of  the  history 
of  our  curious  Oicadas  completed  and  perfected. 

While  the  discovery  of  the  thirteen  year  broods,  dispelled  much 
of  the  fog  in  which  this  chronology  had  hitherto  been  wrapped,  it  at 
the  same  time,  rendered  a  complete  and  lucid  exposition  of  that 
chronology  extremely  difficult.  The  northern  boundary  line  of  the 
thirteen  year  broods  is  about  latitude  37°,  but  in  Illinois  one  of  them 
ascends  between  two  and  three  degrees  above  this  line,  while  the 
seventeen  year  broods  descend  below  it  in  several  places,  the  two 
broods  sometimes  occupying  the  Carolina.  Thus  the  two  broods  some- 
times occupy  the  same  territory ;  while  two  broods  of  the  same  kind, 
appearing  in  different  years  may  also  overlap  one  another,  as  in  the 
instance  given  in  the  account  of  brood  XXII  in  Virginia,  where  the 
"locusts"  appear  every  eighth  and  ninth  year.  In  order  to  make  the 
subject  as  clear  as  possible,  and  to  facilitate  references,  I  have  num- 
bered the  dififerent  broods  of  this  insect  in  accordance  with  the  date 
of  their  future  appearance  from  and  after  the  present  year. 

BROOD  I,^Sept€mdecim-'lS52,  1869. 

In  the  year  1869,  and  at  intervals  of  seventeen  years  thereafter, 
they  will,  in  all  probability,  appear  in  the  valley  of  the  Connecticut 
river.  According  to  Dr.  Asa  Fitch  (N,  Y.  Rep.  I,  p.  40),  they  appeared 
there  in  1818  and  1835,  and  according  to  Dr.  Smith  they  occurred  in 
Franklin,  Bristol  and  Hampshire  counties,  Massachusetts,  in  1767,  '84, 
1801,  '18,  '35  and  '62. 

BROOD  n.— TVetfedm— 1866, 1869. 

In  the  year  1869,  being  the  same  as  the  preceding,  they  will  in  all 
probability  appear  in  Georgia,  in  Habersham,  Rabun?  Muscogee, 
Jasper,  Greene,  Washington  and  adjacent  counties,  having  appeared 
there  in  1843  and  1856,  according  to  Dr.  Smith. 

BROOD  jn,^Sept€7»d€cim-'lS5Z,  1870. 

In  the  year  1870,  and  at  intervals  of  seventeen  years  thereafter, 
they  will  in  all  probability  appear  in  what  is  known  as  the  "Kreitx 
Creek  Valley"  in  York  county.  Pa.,  and  possibly  in  Vinton  county, 
Ohio,  and  Jo.  Daviess  county.  Ills.  Mr.  S.  S.  Rathvon,  of  Lancaster, 
Pa.,  speaking  of  this  brood,  says :  "Lancaster  county  is  bounded  on 
the  southwest  by  the  Susquehanna  river,  dividing  it  from  the  county 
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of  York,  along  the  northeastern  margin  of  which  there  is  a  mountain, 
range,  sloping  down  to  the  river.  Along  that  slope  Cicadas  were  abun- 
dant the  present  season  (1868— Brood  XXII).  But  on  the  southwest 
Bide  of  the  range,  in  what  is  known  as  the  Kreitz  Oreek  Valley,*  there 
were  none.  They  appeared  last  in  this  valley  in  1853,  and  previous  to 
that  year  at  intervals  of  seventeen  years  from  time  immemorial.'' 
Dr.  Smith  records  their  appearance  in  1853,  both  in  Vinton  county, 
Ohio,  and  Jo.  Daviess  county,  Illinois. 

BROOD  IV.— 7V«l«diii— 1867, 1870. 

In  the  year  1870,  being  the  same  as  the  preceding,  they  will  in 
all  probability  appear  in  Jackson,  Gadsden  and  Washington  counties, 
Florida,  having  appeared  there  according  to  Dr.  Smith  in  1844  and  57. 

BROOD  v.— S<pfm<l«cim— 1854, 1871. 

In  the  year  1871,  and  at  intervals  of  17  years  thereafter,  they  will 
in  all  probability  appear  around  the  head  of  Lake  Michigan,  extend- 
ing as  far  east  as  the  middle  of  the  State  of  Michigan,  and  west  an 
unknown  distance  into  Iowa:  Also  in  Walworth  county  and  other  por- 
tions of  Southern  Wisconsin,  and  southward  into  Illinois.  This  brood 
is  equal  to  Dr.  Fitch's  6th.  It  extends  all  over  Northern  Illinois,  and 
as  far  south  as  Edgar  county,  and  its  appearance  in  1837  and  1854  is 
well  and  thoroughly  recorded.  In  Champaign  county.  Ills.,  it  over- 
laps Brood  XVIII,  or  the  Southern  Illinois  tredecim  brood,  while  it 
also  interlocks  with  Brood  XIII  (septemdecim)  in  the  same  county. 

They  will  also  appear  in  the  same  years  in  the  southeast  by  eastern 
part  of  Lancaster  county,  Pa.,  in  what  is  called  the  "  Pequea  Valley,'^ 
having  appeared  there  in  vast  numbers  in  1854. 

The  earliest  known  record  we  have  of  the  appearance  of  period- 
cal  Cicadas,  is  in  Morton's  "  Memorial,"  in  which  it  is  stated  that  they 
appeared  at  Plymouth,  Plymouth  county,  Mass.,  in  the  year  1633. — 
Now,  according  to  that  date,  one  might  be  led  to  suppose  that  tliis  re- 
corded brood  of  Morton's  belonged  to  this  Brood  III,  as  exactly  14 
periods  of  17  years  will  have  elapsed  between  1633  and  1871 ;  but, 
Btrange  to  say,  we  have  no  other  records  of  his  brood  than  that  in  the 
*'  Memorial,"  whereas  there  are  abundant  records  of  their  appearing 
one  year  later  in  the  same  locality,  ever  since  1787.  There  is  there- 
fore good  reason  to  believe  that  the  visit  recorded  by  Morton  was  a 
premature  one,  and  that  it  was  properly  due  in  1634.  I  have  there- 
fore placed  it  in  Brood  XIII,  and  have  little  doubt  but  that  il  records 
could  be  found,  these  would  prove  the  Cicadas  to  have  appeared  in 
1651,  1668,  1685,  1702,  1719,  1736,  1753,  and  1770,  as  they  did  in  1787, 
1804, 1821, 1838,  and  1855. 

BROOD  VI.— TVededw— 1858,  1871. 

In  the  year  1871,  being  the  same  year  as  the  preceding,  and  at  in- 
tervals of  13  years  thereafter,  they  will  in  all  probability  appear  in 
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the  extreme  sonlhwestern  corner  of  Mississippi,  and  in  the  adjoining 
part  of  Louisiana.  Dr.  D.  L.  Phares  of  Newtonia  (near  Woodville), 
Miss.,  says  that  in  1858  they  extended  over  most  of  Wilkinson  and 
part  of  Amite  counties,  Mississippi,  and  East  and  West  Feliciana,  La. 
He  has  himself  witnessed  the  appearance  of  this  brood  during  the 
years  1832, 1846  and  1858,  while  it  is  distinctly  remembered  by  aged 
people  in  his  neighborhood  as  having  also  appeared  there  in  the  years 
1806  and  1819.  Dr.  Smith  gives  their  range  from  the  Mississippi  river, 
east  to  a  ridge  45  miles  from  th«  river  that  divides  the  State,  north 
and  south,  and  north  and  south  to  the  boundaries  of  the  State ;  re- 
cording them  as  occurring  in  1806, 19,  '32,  '45  and  '58* 

BROOD  Vn.— TVfdedfli— 1859,  1872. 

In  the  year  1872,  and  at  intervals  of  18  years  thereafter,  they  will 
in  all  probability  appear  in  Jackson  county  and  around  Oobden  and 
Jonesboro,  in  Union  county,  South  Illinois,  in  Kansas,  Missouri,  Gteor- 
gia,  Louisiana,  Tennessee  and  Mississippi. 

According  to  Mr.  Paul  Frick  of  Jonesboro,  they  were  in  Union 
county,  Ills.,  in  1858,  and  he  also  thinks  it  was  a  great  year  for  them 
about  1832.  Those  of  1858  were  probably  premature  stragglers  of  the 
1859  brood,  while  Mr.  Frick  is  most  likely  mistaken  as  to  the  year 
1832,  since  the  Rev.  George  W.  Ferrell  of  Oobden,  Union  county, 
witnessed  their  appearance  at  that  place  in  1833,  and  also  in  1846  and 
1859;  and  Gyrus  Thomas  has  also  recorded  their  appearance  in  1869 
in  the  5th  Rep.  of  the  Ills.  State  Agr.  Soc,  p.  458*,  while  a  paragraph 
in  the  Baltimore  (Md.)  Sun  of  June  13,  1659  says  **the  locusts  have 
made  their  appearance  in  /Egypt'  in  Southern  Illinois,  and  cover 
woods  and  orchards  in  swarms.'*  This  brood  not  improbably  extends 
westward  into  Missouri,  for  several  of  the  old  settlers  around  Eureka, 
in  St.  Louis  county,  Mo.,  recollect  it  being  ^  locust  year"  about  the 
time  of  its  last  appearance,  while  Mr.  L.  D.  Votaw  of  Eureka,  and 
Wm.  Muir  of  Fox  Greek,  Mo.,  both  believe  it  was  exactly  9  years  ago,, 
or  in  the  year  1859.  Dr.  Smith  records  it  in  DeKalb,  Gwinnett  and 
Newton  counties,  Georgia,  in  1848  and  '59 ;  in  the  northern  part  ol 
Tennessee  also,  in  1846  and  '69;  in  the  whole  eastern  portion  of  Miss-^ 
issippi  from  the  ridge  which  is  45  miles  from  the  river,  on  the  west^ 
to  the  eastern  boundary,  in  1820,  '33,  '46,  and  '59 ;  in  OwiH^  Parish, 
Louisiana,  in  1859 ;  and  in  Philips  county,  Kansas,  in  the  same  year. 

By  referring  to  Brood  XV,  it  will  be  seen  that  in  1846,  or  during 
the  first  year  of  the  Mexican  war,  this  13-year  brood  appeared  simul- 
taneously with  a  17-year  brood  in  western  Pennsylvania  and  Ohio. 

*  If  Mr.  Patil  Frick  is  correct,  the  brood  he  hM  witnessed  nifty  possibly  be  a  detftdrmeiit  of 
the  MiHiseippi  &nd  Louisimnft  Brood  VI :  ih  which  case  the  Cicadas  appear  for  two  coniecmtiTe  • 
years  in  Union  coanty.  Ills.,  as  they  do  (See  Broods  XTTT  and  XIV)  in  Central  Ohio,  andf  portion! 
of  Korthweetem  Missouri. 

8  R  SB 
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BROOD  Yni.^8epttmd€eim—1BU,  187S. 

In  the  year  1873,  being  the  same  year  as  the  preceding,  and  at  in- 
tervals of  17  years  thereafter,  they  will,  in  all  probability,  appear  iix 
the  southeastern  partof  Massachusetts ;  across  Long  Island ;  along 
the  Atlantic  coast  to  Chesapeake  Bay,  and  up  the  Susquehanna  at 
least  as  far  as  to  Carlisle  in  Pennsylvania;  also, in  Kentucky,  at  Kan- 
awha in  Tirginia,  and  Gallipolis,  Ohio,  on  the  Ohio  river.  This  is  the 
brood  referred  to  in  Brood  V,  and  which  there  is  every  reason  to  be- 
lieve is  the  one  recorded  by  Morton  in  his  ^Memoria]^"  as  occurring 
in  1633, 

Dr.  Fitch,  in  the  account  of  his  3d  brood  (N.  Y.  Rep.  I,  p.  39),  says : 
^^The  third  brood  appears  to  have  the  .most  extensive  geographical 
range.  From  the  southeastern  part  of  Massachusetts,  it  extends 
across  Long  Island,  and  .along  the  Atlantic  coast  to  Chesapeake  Bay*, 
and  up  the  Susquehanna  at  least  as  far  as  to  Carlisle  in  Pennsylvania  ; 
and  it  probably  reaches  continuously  west  to  the  Ohio,  for  it  occupies 
the  valley  of  that  river  at  Kanawha  in  Tirginia,  and  onwards  to  its 
mouth,  and  down  the  valley  of  the  Mississippi  probably  to  its  mouth, 
and  up  its  tributaries,  west,  into  the  Indian  Territory.  This  brood  has 
appeared  the  present  year,  1855,  and  I  have  received  specimens  from 
Long  Island,  from  South  Illinois,  and  the  Creek  Indian  country  west 
of  Arkansas,''  etc. 

There  is  every  reason  to  believe  that  Dr.  Fitch,  in  this  account, 
has  confounded  this  septemdecim  Brood  VUI,  with  the  great  tredeeim 
Brood  XYIII,  for  it  so  happened  that  they  both  occurred  simulta- 
neously  in  1865,  but  the  exact  dividing  line  of  these  two  broods  is  not 
'  89  easily  ascertained.    Certainly,  after  reaching  the  Ohio  river,  the 
syptemdeoim  brood  extends  beyond  Gallipolis,  Ohio,  for  Profc  Potter, 
! '  in  his  ^  Notes  on  the  Cicada  decem  septima,"  records  their  appear- 
^  afice  at  that  place  in  1821 ;  and  Dr.  Smith  records  their  appearance  at 
Fr^ukfort,  Lexington  and  Flemingsburg,  Kentucky,  in  1838,  and  1855. 
But  I  strongly  incline  to  believe  that  well  nigh  the  rest  of  the  terri- 
tory mentioned  by  Dr.  Fitch  was  occupied  by  the  tredeeim  brood,  the 
reasons  for  which  belief  will  be  found  in  the  account  of  brood  XYIIL 
Cicfuias  also  appeared  in  Buncombe  and  McDowell  counties.  North 
Carolina,  in,1855,  but  until  they  appear  there  again  it  will  be  impossi- 
ble to  say,  positively,  whether  they  belong  to  this  septemdecim  Brood 
Vm,  or  to  the  tredeeim  Brood  XVIIL 

BBOOD  lXr^8^t$meicim  -ISiX,  1874. 

In  the  year  1874,  and  at  intervals  of  17  years  thereafter,  they  will 
propably  occur  in  southeast  Nebraska. 

The  occurrence  of  this  brood  was  communicated  to  me  by  Mr. 
Clarke  Irvine,  of  Oregon,  Holt  county.  The  brood  is  most  likely  con- 
fined to  the  eastern  or  timbered  portion  of  the  State,  and  I  judge  it 
to  be  septemdecim^  from  the  fact  that  the  latitude  is  rather  more 
northerly  than  tredeeim  is  known  to  occur. 
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BROOD  X— TVtfdecim— 1M2,  1876. 

In  the  year  1875,  and  at  intervals  of  13  years  thereafter,  they  will 
most  likely  occur  in  different  parts  of  Texas.  According  to  Dr.  Smith 
they  appeared  in  vast  numbers  in  some  parts  of  Texas  in  1849,  though 
he  was  not  able  to  get  any  particulars. 

BROOD  XI^SepteM4eeiin—lB59,  1876. 

In  the  year  1876,  and  at  intervals  of  17  years  thereafter,  they  will 
in  all  probability  appear  in  parts  of  North  Carolina,  Virginia,  Mary- 
land, Illinois  and  Indiana.  According  to  Dr.  Smith  they  appeared 
from  Kaleigh,  North  Carolina,  to  near  Petersburg,  Virginia,  in  1842 
and  1859 ;  in  Rowan,  Davie,  Cabarras  and  Iredell  counties  in  the  same 
State  in  1825, 1842  and  1859;  in  the  valley  of  Virginia  as  far  as  the 
Blue  Ridge  on  the  east,  the  Potomac  river  on  the  north,  the  Tennes- 
see and  North  Carolina  lines  on  the  south,  and  for  several  counties 
west,  in  1808, 1842  and  1859 ;  in  the  south  part  of  St  Mary^s  county, 
Maryland,  dividing  the  county  about  midway  east  and  west,  in  1825, 
1842  and  1859 ;  in  Illinois  about  Alton  in  1842  and  1859 ;  and  in  Sulli- 
van and  Knox  counties,  Indiana,  in  1842  and  1859. 

BROOD  XH—Septemdecim^lStO,  1877. 

In  the  year  1877,  and  at  intervals  of  17  years  thereafter,  they  will, 
in  all  probability,  appear  in  the  vicinity  of  Schuylerville  and  Fort 
Miller,  in  New  York.  From  thence  along  both  sides  of  the  Hudson  to 
its  mouth,  where  they  extend,  at  least,  to  New  Haven,  in  Connecticut, 
and  west  across  the  north  part  of  New  Jersey  and  into  Pennsylvania. 
Also  in  Dearborn  county,  Indiana;  Kalamazoo,  Michigan ;  in  Penn- 
sylvania, North  Carolina,  Virginia  and  Maryland. 

This  brood  is  recorded  by  Prof.  Potter  as  having  occurred  at 
North  Haven,  Conn.,  in  1724, 1741, 1758, 1792, 1809  and  1826.  It  was 
also  recorded  by  the  same  writer  as  having  occurred  in  1826  in  Mid- 
dlesex county,  N.  J.,  and  by  Dr.  Fitch  as  having  occurred  in  1843 
throughout  Uie  whole  country  mentioned  above.  In  1860,  again,  it 
was  spoken  of  in  the  old  series  of  the  Prairie  Farmer  (Vol.  22,  p. 
119)  as  having  occurred  that  year  in  New  Jersey,  and  Dr.  Smith  re- 
cords it  throughout  the  whole  State  in  1775, 1792, 1809, 1826  and  184S. 
Mr.  Jas.  Angus,  of  West  Farms,  Westchester  county,  N.  Y.,  has  him- 
self witnessed  its  recurrence  in  the  years  1848  and  1860. 

In  Pennsylvania,  Mr.  Rath  von  found  a  few  individuals  in  1860,  and 
Dr.  Smith  says  it  extends  from  the  Susquehanna  to  the  Delaware  riv- 
er, bounded  by  Peter's  mountain  on  the  south.  In  Virginia  it  oc- 
curred from  the  south  part  of  Loudon  county  to  the  Roanoke  river, 
and  from  the  Blue  Ridge  to  the  Potomac  in  1826, 1843  and  1860.  In 
Maryland  from  Ann  Arundel  county  to  the  north  part  of  St  Mary's, 
and  from  the  Potomac  to  Chesapeake  Bay,  in  1809, 1826,  1843  and 
1860.    In  Rockingham,  Stokes,  Guilford,  Rowan,  Surrey  and  adjacent 
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counties,  North  Carolina,  in  1792,1809,  1826  and  1843.  In  Dearborn 
county,  Indiana,  in  1843  and  in  1860,  and  in  Kalamazoo,  Michigan,  dur- 
ing the  same  years. 

BBOOD  XnL^Stpttmiecim    1861,  ISTS. 

In  the  year  1878,  and  at  intervals  of  17  years  thereafter,  they  will^ 
in  all  probability,  appear  along  the  centre  of  the  State  of  Illinois,  all 
along  the  sonthem  part  of  Iowa,  and  around  St  Joseph,  iii  Buchanan 
county,  in  North  Missouri. 

The  records  are  abundant,  of  their  i^pearance,  in  18M  and  1861^ 
all  along  tte  southern  border  of  Iowa,  and  in  Mason,  Fulton,  McDon- 
ough  and  Champaign  counties  in  Central  Ulinois.  In  1861  they  also 
occurred  in  Champaign  county.  Central  Ohio,  and  in  Buchanan  county. 
Northwest  Missouri ;  and  this  brood  not  unlikely  occupies,  more  or 
less,  the  whole  strip  of  country  between  these  two  iK>int8w  Their  ap- 
pearance in  1861  was  associated  with  the  first  year  of  the  rebellion  ; 
and  Dr.  Smith  records  tliis  brood  both  in  Illinois  and  Iowa  in  1814. 

In  the  year  1879,  and  at  intervals  of  17  years  thereafter,  they  will, 
in  all  probability,  appear  in  the  whole  of  western  Missouri,  commene- 
ing  south  about  Johnson  and  Saline  counties,  and  extending  in  a 
northwesterly  direction  to  Lawrence  and  above,  in  Kansas,  south  to 
Arkansas,  and  west  an  unknown  distance  into  Kansas ;  also,  in  Cen- 
tral Ohio. 

The  occurrence  of  this  brood  in  1845  and  1863  is  well  remembered 
by  several  of  my  correspondents,  and  is  recorded  by  Dr.  Smith.  At 
St  Joseph,  in  Buchanan  county.  Mo.,  Cicadas  were  not  so  thick  in 
1862  as  in  1861.  flad  it  been  the  reverse,  or,  in  other  words,  had  they 
been  more  numerous  in  1862  than  in  1861, 1  should  have  been  inclined 
to  record  the  visit  of  1861  as  but  a  precursor  to  this  Brood  X ;  but  as 
it  is,  I  believe  the  two  broods  are  distinct,  and  that  they  occur  for  two 
consecutive  years,  both  in  Central  Ohio  and  in  portions  of  Northwest 
Missouri. 

This  brood  has  not  been  traced  further  east,  in  Missouri,  than  Sa- 
line  county,  and  yet  a  detachment  of  it  certainly  occurs  in  Ohio,  for 
Mr.  Clarke  Irvine,  of  Oregon,  Holt  county.  Mo.,  well  remembers  tiieir 
occurrence  in  Central  Ohio  in  1845  and  1862.  Though  there  is  no 
knowledge  of  the  appearance  of  this  Brood  XIY  in  Illinois,  yet  the 
fact  of  its  occurring  both  in  Ohio  and  in  North  Missouri,  and  that,  too, 
but  one  year  after  Brood  XIII,  would  indicate  that  there  may  have 
been,  in  times  past,  at  all  events,  if  there  is  not  at  the  present  day,  a 
geographical  connection  between  these  two  broods* 

BROOD  XV.— 99ffflMUclfl»-lMS,  1880. 

In  the  year  1880,  and  at  intervals  of  17  years  thereafter,  they  wiU, 
in  all  probability,  appear  from  western  Pennsylvania  to  Sciota  river. 
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east,  and  down  the  valley  of  the  Ohio  river  as  far  as  Lewis  county,  in 
Virginia. 

This  brood  is  recorded  in  Ohio  as  far  back  as  the  year  1812,  by 
*'A.  M.  B.,"  writing  to  the  Chicago  Tribune^  under  date  of  June  22, 
1868.  Harris  also  records  its  appearance  in  Ohio  in  1829,  and  they 
were  quite  numerous  in  Coles  county,  in  the  centre  of  the  same  State 
in  1846,  or  during  the  first  year  of  the  Mexican  war,  while  Dr,  Smith  re- 
cords it  in  the  eastern  part  of  the  State,  extending  over  twelve  coun- 
ties, west,  to  the  Sciota  river,  and  to  Sandusky,  on  Lake  Erie,  in  1829, 
'46  and  '63 ;  and  in  Lewis  county,  Virginia,  since  1795.  As  before 
stated  this  brood  occurred  in  Ohio  in  1846,  simultaneously  with  the 
tredecim  brood  VII  in  South  Illinois.  Dr.  Fitch,  in  his  account  of  his 
5th  brood,  also  records  its  appearance,  and  states  that  it  reached  to 
Louisiana.  But  just  as  the  aeptemdeoim  Brood  VIII  was  confounded 
with  the  great  tredecim  Brood  XVIII  in  1855,  so  this  septemdecim 
Brood  XV  was  doubtless  also  confounded  with  it  in.  1829,  for  they  both 
occurred  that  year.  Had  the  western  country  been  as  thickly  settled  in 
1829  as  it  was  in  1855,  the  tr^deoim  Brood  XVIII  could  undoubtedly 
have  been  traced  in  Southern  Illinois  and  Missouri,  etc.,  in  the  former 
as  it  was  in  the  latter  year.  This  belief  is  furthermore  greatly 
strengthened  from  our  having  no  other  record  of  the  appearance  of 
this  septemdecim  brood,  in  Louisiana,  than  Prof.  Potter's  statement 
that  they  appeared  there  in  1829,  whereas  they  have  occurred  there 
since  1829  at  intervals,  not  of  17,  but  of  13  years,  and  were  there  the 
present  year,  1868,  as  will  be  seen  on  referring  to  Brood  XVIII.  The 
dividing  line  of  these  two  broods  (XV  and  XVIII)  is  probably  the 
same  as  with  broods  VIII  and  XVIIL 

BEOOD  XVI.— 7Vedeci«^18«7,  1880. 

In  the  year  1880,  being  the  same  as  the  preceding,  they  will,  in 
all  probability,  appear  in  the  north  part  of  Cherokee  county,  Georgia, 
having  appeared  there  according  to  Dr.  Smith  in  1828,  '41,  '54,  and  ac- 
cording to  Dr.  Morris,  in  1867.  This  brood  occurredin  1867  simultane- 
ously with  the  northern  septemdecim  brood  XXL 

BROOD  XVn.— SiylMiifocim— 1864,  1881. 

In  1881,  and  at  intervals  of  17  years  thereafter,  they  will,  in  all 
probability,  appear  in  Marquette  and  Green  Lake  counties,  in  Wis- 
consin, and  may  also  appear  in  the  western  part  of  North  Carolina, 
and  about  Wheeling,  Virginia;  in  Northeast  Ohio,  and  a  lew  in  Lan- 
caster county,  Pa.,  and  Westchester  county,  New  York. 

There  is  abundant  evidence  that  they  appeared  in  the  counties 
named  in  Wisconsin  in  1864,  and  fair  evidence  that  they  appeared  that 
year  in  Summit  county,  Northeast  Ohio,  while  straggling  specimens 
were  found  in  the  same  year,  by  Mr.  S.  S.  Rath  von,  in  Lancaster  coun- 
ty. Pa.,  and  by  Mr.  James  Angus,  in  Westchester  county,  N.  Y.  Dr. 
Fitch  also  records  their  appearance  in  18i7,  or  17  years  previously,  in 
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the  western  part  of  North  Carolina,  and  Dr.  Smith,  in  Wheeling,  Vir- 
ginia, in  1830,  '47  and  '64.  The  distance  between  the  localities  given 
is  very  great,  and  it  is  doubtful  whether  all  these  records  belong  to 
one  and  the  same  brood. 

BROOD  XVm.— TVediim— 18«8,  1881. 

In  the  year  1881,  and  at  intervals  of  13  years  thereafter,  they  will^ 
in  all  probability,  appear  in  Southern  Illinois,  throughout  Missouri, 
with  the  exception  of  the  northwestern  corner,  in  louisiana,  Arkan- 
sas, Indian  Territory,  Kentucky,  Tennessee,  Mississippi,  Alabama, 
Georgia,  and  North  and  South  Carolinas. 

Though,  as  already  stated,  I  published  the  first  account  ever  given 
of  the  existence  of  a  13-year  brood,  yet,  besides  the  others  mentioned 
in  this  chronology,  this  particular  brood  has  been  traced  since,  as 
having  occurred  in  the  years  1816,  '29,  '42,  '55  and  '68;  and  Mr.  L.  W. 
Lyon,  at  the  July  (1868)  meeting  of  the  Alton,  (Ills.)  Horticultural 
Society,  even  mentioned  its  appearance  in  1803. 

In  Missouri,  it  occurs  more  or  less  throughout  the  whole  State 
with  the  exception  of  the  northwest  corner  that  is  bounded  on  the 
east  by  Grand  river,  and  on  the  south  by  the  Missouri  river.*  The 
southeast  part  of  the  State,  where  Dr.  Smith  has  recorded  it  since 
1829,  is  most  thickly  occupied,  I  enumerate  those  counties  in  which 
there  is  undoubted  evidence  of  their  appearance  during  the  present 
year  (18()8)  viz.:  Audrain,  Bollinger,  Benton,  Clarke,  Chariton,  Calla- 
way, Cooper,  Cole,  Franklin,  Gasconade,  Iron,  JefFeraon,  Knox, 
Lewis,  Marion,  Macon,  Morgan,  Moniteau,  Pike,  Phelps,  Pulaski, 
Polk,  Pettis,  Schuyler,  St.  Charles,  St.  Louis,  St.  Francois,  St.  Clair, 
Warren,  and  Washington. 

It  not  improbably  overlaps  some  of  the  territory  occupied  by 
the  8cptemdeci7n  Brood  XIV,  but  I  do  not  think  it  extends  into 
Kansas. 

In  Illinois  it  occurs  more  or  less  throughout  the  whole  southern 
half  of  the  State,  but  more  especially  occupies  the  counties  from  the 
south  part  of  Adams  county  along  the  Mississippi  to  the  Ohio,  up  the 
Ohio  and  Wabash  rivers  to  Edgar  county,  and  then  across  the  centre 
of  the  State,  leaving  some  of  the  central  counties  in  South  Illinois 
unoccupied.  To  be  more  explicit,  I  enumerate  all  the  counties  in 
which  it  undoubtedly  occurred  during  the  present  year  (1868): 
Adains  (south  part,  back  of  Quincy),  Bond,  Clinton  (northwest  corner, 
adjacent  to  Madison),  Champaign,  Coles,  Crawford,  Cumberland,  Clay, 
Clark,  Edwards,  Edgarf  (especially  in  the  eastern  part),  Franklin, 
Gallatin,  Hardin,  Hamilton,  Johnson,  Jasper,  Jersey,  Jefferson,  Law- 
rence, McLean  (east  end),  Macon,  Madison,  Marion,  Massac,  Monroe, 

*As  Mr.  AVm.  Raucher,  of  Oreg^on,  Holt  coanty»  fan  a  few  individaals  in  the  northeast  part 
of  Buchanau  county  in  1S55,  it  may  occur  in  small  numbers  in  districts  evei)  north  of  the  Mi»« 
Bouri  river. 

t  Edgar  county  also  has  the  ttfttrndtcim  Brood  HL 
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Pike,  Perry,  Piatt,  Pope,  Richland,  Randolph,  Sangamon,  Saline,  St. 
Olair,  Union  (northeast  corner),  Washington,  Wayne,  Wabash,  Wil- 
liamson and  White.  There  were  none  the  present  year,  either  at 
Decatur,  in  Macon  county,  or  at  Pana  in  Christian  county ;  nor  were 
there  any  at  Bloomington  or  Normal,  in  McLean;  nor  in  Dewitt 
county,  which  lies  south  of  McLean ;  nor  in  Spring  Greek,  Lroquois 
county,  which  is  northeast  of  Champaign. 

In  Kentucky,  according  to  Dr.  Smith,  it  occurred  in  the  northwest 
corner  of  the  State,  about  Paducah  and  adjacent  counties  south,  in 
1829,  '42,  and  '55,  and  it  occurred  there  in  1868. 

In  Arkansas,  it  occupied  all  the  northern  counties  in  1842,  '55 
and  '68. 

In  Alabama,  it  occupied  Russell  and  acljacent  counties  on  the 
east  side  of  Black  Warrior  river,  in  1842,  '55  and  '68. 

In  Tennessee,  it  occupied  Davidson,  Montgomery,  Bedford,  Wil- 
liamson, Rutherford  and  adjacent  counties  in  1842,  '55*  and  '68, 

In  North  Carolina,  it  appeared  in  Mecklenburg  county,  in  1829, 
'42,  '55  and  '68. 

In  South  Carolina,  the  Chester  district  and  all  the  a(^oining  coun- 
try to  the  Georgia  line,  west,  and  to  the  North  Carolina  line,  north, 
was  occupied  with  it  in  1816,  '29,  '42,  '55  and  '68. 

In  Georgia,  it  has  occurred  in  Cherokee  county  since  the  year 
1816. 

In  Louisiana,  it  appeared  in  Morehouse,  Caddo,  Clairborne,  Wash- 
ington and  acljacent  parishes,  in  1855  and  '68. 

It  also  doubtless  occurs  in  Mississippi  and  Indian  Territory,  though 
I  am  unable  to  specify  any  localities. 

BROOD  XlX.^Septemd$€tmr-^lS65,  1882. 

In  the  year  1882,  and  at  intervals  of  17  years  thereafter,  they  will, . 
in  all  probability,  appear  in  Monroe,  Livingston,  Madison  and  adjacent 
counties,  and  around  Cayuga  Lake,  in  New  York. 

Mr.  T.  T.  Southwick,  of  Manlius,  Livingston  county,  records  their 
appearance  there  in  1865,  and,  as  will  be  seen  by  referring  to  the 
Prairie  Farmer^  vol.  16,  p.  2,  they  appeared  during  the  same  year 
near  Cayuga  Lake,  while  Dr.  Smith  records  their  appearance  in  1797, 
1814,  '31  and  48. 

BROOD  XK,^Septemdecim^lSM,  1883. 

In  the  year  1883,  and  at  intervals  of  17  years  thereafter,  they  will, 
in  all  probability,  appear  in  western  New  York,  western  Pennsyl- 
vania and  eastern  Ohio.  In  the  last  mentioned  State  they  occur  more 
especially  in  Mahoning,  Carroll,  Trumbull,  Columbiana  and  acljacent 
counties,  overlapping,  especially  in  Columbiana  county,  some  of  the 

*  Thouffh  they  occnired  in  l&r|^  numbera  in  DaTidson  county  and  other  portions  of  Tennessee 
in  1855,  and  uio  the  present  year,  yet  in  Lawrence  county  they  appeared  in  lo56,  initaad  of  1855— 
■notber  instance  of  a  belated  brood. 
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territory  occupied  by  Brood  XV.  In  Pennsylvania,  they  occupy 
nearly  all  the  western  counties,  and  their  appearance  is  recorded  in, 
1832,  '49  and  '66,  by  Dr.  Fitch  (his  second  brood),  Dr.  Smith,  and  sev- 
eral of  my  correspondents ;  the  following  counties  being  enumerated  r 
Armsteong,  Clarion,  JeflFerson,  Ohemung,  Huntingdon,  Cambria,  Indi- 
ana, Butler,  Mercer  and  Beaver. 

BROOD  XKL—SepUmd€Hm^lW7,  1884. 

In  the  year  1884,  and  at  intervals  of  17  years  thereafter,  they  will^ 
in  all  probability,  appear  in  certain  parts  of  North  Carolina  and  Cen- 
tral Virginia.  In  1850  and  1867  they  appeared  near  Wilkesboro  N.  O., 
and  were  also  in  Central  Virginia  during  the  last  mentioned  year^ 
while  Dr.  Smith  mentions  them  as  occurring  in  Monroe  county,  and 
the  adjacent  territory,  in  Virginia  in  1833  and  1850. 

Dr.  Harris  (Iivj.  Insects,  p.  210)  records  their  appearance  at  Mar- 
tha's Vineyard,  Massachusetts,  in  1833,  but  as  I  cannot  learn  that  they 
were  there,  either  in  1850  or  1867, 1  infer  that  Dr.  Harris's  informant 
was  mistaken. 

BROOD  XKUU-^Septewidtcim^ldM,  1886. 

In  the  year  1885,  and  at  intervals  of  17  years  thereafter,  they  will^ 
in  all  probability,  appear  on  Long  Island ;  at  Brooklyn,  in  Kings 
county,  and  at  Rochester  in  Monroe  county.  New  York ;  at  Fall  River, 
and  in  the  southeastern  portion  of  Massachusetts ;  at  Oakland  (Rut- 
land?), Vermont;  in  Pennsylvania,  Maryland,  District  of  Columbia, 
Delaware  and  Virginia ;  in  northwestern  Ohio,  in  southeastern  Michi- 
gan, in  Indiana  and  Kentucky. 

This  brood  has  been  well  recorded  in  the  East  in  1715, 1732, 1749, 
1766, 1788,1800, 1817, 1834, 1851  and  1868.  It  is  spoken  of  in  "Haz- 
zard's  Register^  for  1834,  published  in  Philadelphia,  while  Mr.  Rath- 
von  has  himself  witnessed  its  occurrence  during  the  four  latter  years 
in  Lancaster  county.  Pa. 

It  is  the  fourth  brood  of  Dr.  Fitch,  who  only  says  that  it  **reaches 
from  Pennsylvania  and  Maryland  to  South  Carolina  and  Georgia,  and 
what  appears  to  be  a  detached  branch  of  it  occurs  in  the  southeastern 
part  of  Massachusetts.''  He  is  evidently  wrong  as  to  its  occurring  in 
South  Carolina  and  Georgia,  and  it  is  strange  that  he  does  not  mention 
its  appearance  in  New  York,  for  Mr.  F.  W.  Collins,  of  Rochester,  in 
that  State,  has  witnessed  four  returns  of  it  there,  naniely :  in  1817, 
'34,  '61  and  '68,  while  the  Brooklyn  papers  record  its  appearance  there 
the  present  season.  As  these  two  points  in  the  State  are  about  as  far 
apart  as  they  well  can  be,  the  intervening  country  is  probably  more 
or  less  occupied  with  this  brood.  Mr.  H.  Rutherford,  of  Oakland,*  Ver- 
mont, records  their  appearance  in  that  neighborhood  in  1851  and  1868. 

*I  can  find  no  such  post  office  as  Oakland  in  Vermont,  and  inclint  to  beliere  that  the  Tribwu 
compositor  made  Oakland  ont  of  Batland,  and  more  efpecially  as  Rntland  is  on  the  New  York 
border. 
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(N.  T.  Semi-Weekly  Trihune^  June  27).  He  also  witnessed  them  in 
the  same  place  in  1855,  and  as  will  be  seen  by  referring  to  Brood 
XVIII,  they  also  occurred  on  Long  Island  and  in  southeastern  Massa- 
chusetts in  that  same  year,  1855.  Exactly  13  years  intervening  be- 
tween 1855  and  1868,  one  micht  be  led  to  suppose  that  they  had  a 
tredecim  brood  in  the  East.  But  did  such  a  brood  exist,  it  would  cer- 
tainly have  been  discovered  ere  this,  in  such  old  settled  parts  of  the 
country,  and  all  the  records  go  to  show  that  they  have  nothing  but 
$eptemdeoim  there.  By  referring  to  Brood  VIII,  the  mystery  is  readily 
solved,  for  we  find  that  in  that  part  of  the  country  there  are  two  aep* 
iemdeoim  broods— the  one  having  last  appeared  in  1855 — the  other 
the  present  year,  1868. 

In  Ohio,  this  brood  occurred  more  or  less  throughout  the  whole 
western  portion  of  the  State,  for  our  correspondents  record  them  as 
having  appeared  in  1868  in  Lucas  and  Hamilton  and  several  interven- 
ing counties.  Mr.  P.  0.  Hill,  of  Yellow  Springs,  in  Green  county, 
Southwest  Ohio,  has  witnessed  their  appearance  in  1834, 1851  and  1868, 
and  they  occurred  in  the  northwestern  part  of  the  State  during  the 
three  same  years;  while  the  correspondent  to  the  Department  of  Ag- 
riculture, from  Toledo,  Northwest  Ohio  (July,  1868,  Monthly  Rep.),  says 
it  is  their  9th  recorded  visit  there.  Dr.  Smith  records  it  as  occurring 
around  Cincinnati,  in  Franklin,  Columbiana,  Pike  and  Miami  coun- 
ties. 

In  Indiana,  there  is  reliable  evidence  of  their  appearance,  in  1868, 
in  the  southern  part  of  the  State,  in  Tippecanoe,  Delaware,  Vigo, 
Switzerland,  Hendricks,  Marion,  Dearborn,  Wayne,  Floyd,  JeflFerson 
and  Eichmond  counties.  The  evidence  seems  to  show  that,  as  in  Ohio, 
throughout  the  State,  they  belong  to  this  septemdeoim  Brood  XXU, 
for  Mr.  F.  Guy,  of  Sulphur  Springs,  Mo.,  has  personally  informed  me 
that  they  were  in  Southern  Indiana  in  1851,  and  even  in  Tippecanoe 
county,  on  the  Wabash  river,  where,  from  their  proximity  to  Brood 
XVin,  one  might  have  inferred  them  to  be  tredecim^  they  are  recorded 
as  appearing  in  1834  and  '61. 

In  Kentucky  they  appeared  around  Louisville.  In  Pennsylvania, 
Maryland,  Delaware  and  Virginia,  the  territory  occupied  by  this  brood 
is  thus  described  by  Dr.  Smith :  "  Beginning  at  Germantown,  Pa.,  to 
the  middle  of  Delaware ;  west  through  the  east  shore  of  Maryland  to 
the  upper  part  of  Ann  Arundel  county;  thence  through  the  District 
of  Columbia  to  Loudon,  West  Virginia,  where  it  jsr  laps  over  the 
South  Virginia  district  (see  Brood  XH)  from  the  Potomac  to  Loudon 
county,  some  10  or  12  miles  in  width,  and  in  this  strip  of  territory  Ci- 
cadas appear  every  8th  and  9th  year.  Thence  the  line  extends 
through  the  north  counties  of  Virginia  and  Maryland  to  the  Savage 
mountains,  and  thence  along  the  south  tier  of  counties  in  Pennsyl- 
vania, to  Germantown." 

From  the  above  synoptical  view  it  results  that  there  will,  during 
the  next  17  years,  be  broods  of  the  Periodical  Cicada  ^pw^p^i^^  or 


42 


FIRST  ANNUAL  BEPORT  OF 


other  in  the  United  States  in  A.  D.  1869,  '70,  '71, 72,  '74, 75,  '76,  '77,  '78, 
'79,  '80,  '81,  '82,  '83,  '84  and  '85— or  every  year  but  1873.  It  further  ap- 
pears that  the  number  of  distinct  broods,  appearing  in  distinct  years, 
within  the  following  geographical  districts,  are  as  follows :  In  south- 
em  New  England  4  broods,  years  '69,  '72,  '77  and  '85;  in  New  York  5 
broods,  years '72, '77, '82, '83  and  '85;  in  New  Jersey  2  broods,  years 
'72  and  '77;  in  Pennsylvania  7  broods,  years  '70,  '71,  '72,  '77,  '80,  '83  and 
85 ;  in  Ohio  7  broods,  years  '72,  '78,  '79,  '80,  81,  '83  and  '85 ;  in  Indiana 
4  broods,  years  '71,  '76,  '77  and  '85;  in  Illinois  6  broods,  years  '71,  '72*, 
'76,  '77,  '78  and  '81*,  and  probably  another  in  Jo  Daviess  county, 
year  '70;  in  Wisconsin  2  broods,  years  '71  and  '82;  in  Michigan  2 
broods,  years  '71  and  '85 ;  in  Iowa  2  broods,  years  '71  and  '78;  in  Ne- 
braska 1  brood,  year  '74 ;  in  Kansas  2  broods,  years  '72*  and  '79 ;  in 
Missouri  4  broods,  years  '72*,  78,  '79  and  '81* ;  in  Louisiana  and  Mis- 
sissippi 3  broods,  years  '71*,  '72*  and  81* ;  in  Tennessee  2  broods, 
years  '72*  and  '81* ;  in  Arkansas,  Indian  Territory  and  Alabama,  1 
brood,  year  '81*;  in  Kentucky  3  broods,  years  '72, '81*  and  85;  in 
Georgia  4  broods,  years  '69*;  '72*,  '60*  and  '81*  ;  in  South  Carolina  1 
brood,  year  '81*  ;  in  North  Carolina  6  broods,  years  '72?,  '76,  '77,  '81?, 
'81*  and '84;  in  East  and  West  Virginia  5  broods,  years  '72, '77, '80, 
'81  and  84;  in  Maryland  4  broods,  years  '72,  '76, 77  and  85;  in  District 
of  Columbia  1  brood,  year  '85 ;  in  Delaware  2  broods,  years  '72  and 
85  ;  in  Florida  1  brood,  year  73*  ;  in  Texas  1  brood,  year  75*. 

*  The  broodi  marked  (*)  belong  to  tbe  IS-year  or  tredecim  race  of  the  Periodical  Cicada. 


APPLE-TREE  BORERS. 

(Coleoptera,  CerambicidaB.) 

THE  ROUND-HEADEI)  APPLE-TREE  BORER— l^opcrda  bivittata,  Say. 

[Fig.  14.] 


1  J- 


It  is  a  fact  which  has  not  been  disputed  by  any  one  whom  I  have 
queried  on  the  subject,  that  apple  trees  on  our  ridges  are  shorter 
lived  than  those  grown  on  our  lower  lands.  Hitherto  no  particular 
reason  has  been  given  for  this  occurrence,  but  I  think  it  is  mainly  at- 
tributable to  the  workings  of  the  borer  now  under  consideration.    I 
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have  invariably  found  it  more  plentiful  in  trees  growing  on  high  land 
than  in  those  growing  on  low  land,  and  it  has  also  been  my  experi- 
ence that  it  is  worse  in  ploughed  orchards  than  in  those  which  are 
seeded  down  to  grass.  Fifty  years  ago,  large,  thrifty,  long-lived  trees 
were  exceedingly  common,  and  were  obtained  with  comparatively 
little  effort  on  the  part  of  our  ancestors.  They  had  not  the  vast  army 
of  insect  enemies  to  contend  with,  which  at  the  present  day  make 
successful  fruit-growing  a  scientific  pursuit.  This  Apple-tree  borer  was 
entirely  unknown  until  Thomas  Say  described  it  in  the  year  1824;  and, 
according  to  Dr.  Fitch,  it  was  not  till  the  year  following  that  its  de- 
structive character  became  known  in  the  vicinity  of  Albany,  N.  Y., 
for  the  first  time.  Yet  it  is  a  native  American  insect,  and  has  for  ages 
inhabited  our  indigenous  crabs,  from  which  trees  my  friend,  Mr.  A. 
Bolter,  took  numerous  specimens,  in  the  vicinity  of  Chicago,  ten  years 
ago.  It  also  attacks  the  quince,  mountain  ash,  hawthorn,  pear  and 
the  June-berry.  Few  persons  are  aware  to  what  an  alarming  extent 
this  insect  is  infesting  the  orchards  in  St  Louis,  JeflFerson  and  adjacent 
counties,  and,  for  aught  I  know,  throughout  the  State.  A  tree  be- 
comes unhealthy  and  eventually  dwindles  and  dies,  often  without  the 
owner  having  the  least  suspicion  of  the  true  cause — the  gnawing 
worm  within.  Even  in  the  orchard  of  the  most  worthy  president  of 
our  State  Horticultural  Society,  I  found  one  or  more  large  worms  at 
the  base  of  almost  every  tree  that  I  examined,  notwithstanding  he  had 
been  of  the  opinion  that  there  was  not  a  borer  of  this  kind  on  his 
place. 

At  Figure  14,  this  borer  is  represented  in  its  three  stages  of  larva 
(a),  pupa  (J),  and  perfect  beetle  (o).  The  beetle  may  be  known  by 
the  popular  name  of  the  Two-striped  Saperda,  while  its  larva  is  best 
known  by  the  name  of  the  Round-headed  apple-tree  borer,  in  contra- 
distinction to  the  Flat-headed  species,  which  will  be  presently  treat- 
ed of. 

The  average  length  of  the  larva,  when  full-grown,  is  about  one 
inch,  and  the  width  of  the  first  segment  is  not  quite  i  of  an  inch. 
Its  color  is  light  yellow,  with  a  tawny  yellow  spot  of  a  more  horny 
consistency  on  the  first  segment,  which,  under  a  lens,  is  found  to  be 
formed  of  a  mass  of  light  brown  spots.  The  head  is  chestnut-brown, 
polished  and  horny,  and  the  jaws  are  deep  black.  The  pupa  is  of 
rather  lighter  color  than  the  larva,  and  has  transverse  rows  of  minute 
teeth  on  the  back,  and  a  few  at  the  extremity  of  the  body ;  and  the 
perfect  beetle  has  two  longitudinal  white  stripes  between  three  of  a 
light  cinnamon-brown  color.  The  Two-striped  Saperda  makes  its  ap- 
pearance in  the  beetle  state  during  the  months  of  May  and  June,  and 
is  seldom  seen  by  any  but  the  entomologist  who  makes  a  point  of 
hunting  for  it — ^from  the  fact  that  it  remains  quietly  hidden  by  day 
and  flies  and  moves  only  by  night.  The  female  deposits  her  eggs  dur- 
ing the  month  of  June,  mostly  at  the  foot  of  the  tree,  and  the  young 
worms  hatch  and  commence  boring  into  the  bark  within  a  fortnight 
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afterwards.    TTiete  joang  worms  differ  in  no  essential  firom  the  TiiII 
grown  specimens,  except  in  their  Tery  minate  size;  and  they  in^azi- 
atlj  live,  for  the  first  jear  of  their  lives,  on  the  sap-wood  and  inner 
bark,  excavating  shallow,  flat  cavities  which  are  found  stnffed  fall  of 
their  sawdaaMike  castings.    The  hole  by  which  the  newly  hatched 
worm  penetrated  is  so  very  minate  that  it  frequently  fills  np,  thoa^ 
not  till  a  few  grains  of  castings  have  fallen  from  it;  bat  the  presence 
of  the  worms  may  be  generally  detected,  especially  in  yonng  trees, 
from  the  bark,  under  which  they  lie,  becoming  darkened,  and  Boffi- 
ciently  dry  and  dead  to  contract  and  form  cracks.    Throagh  these 
cracks,  some  of  the  castings  of  the  worm  generally  protrode,  and  fall 
to  the  ground  in  a  little  heap,  and  this  occurs  more  especially    in 
the  spring  of  the  year,  when,  with  the  rising  sap  and  frequent  rains, 
such  castings  become  swollen  and  augment  in  bulk.    Some  authors 
have  supposed  that  the  worm  makes  these  holes  to  push  out  its  own 
excrement,  and  that  it  is  forced  to  do  this  to  make  room  for  itself;  but, 
though  it  may  sometimes  gnaw  a  hole  for  this  purpose,  such  an  in- 
stance  has  never  come  to  my  knowledge,  and  that  it  is  necessary  to 
the  life  of  the  worm  is  simply  a  delusion,  for  there  are  hundreds  of 
boring  insects  which  never  have  recourse  to  such  a  procedure,  and 
this  one  is  frequently  found  below  the  ground,  where  it  cannot  i>08si- 
bly  thas  get  rid  of  its  castings.    It  is  currently  supposed  that  this 
borer  penetrates  into  the  heart  wood  of  the  tree  after  the  first  year  of 
its  existence,  whereas  the  Flat-headed  species  is  supposed  to  remain 
for  the  most  part  immediately  under  the  bark ;  but  I  find  that  on  these 
points  no  rules  can  be  given,  for  the  Flat-headed  species  also  frequent- 
ly penetrates  into  the  solid  heart  wood,  while  the  species  under  con- 
sideration is  frequently  found  in  a  full  grown  state  just  under  the  in- 
ner bark,  or  in  the  sap-wood.    The  usual  course  of  its  life,  however, 
runs  as  follows : 

As  winter  approaches,  the  young  borer  descends  as  near  the 
ground  as  its  burrow  will  allow,  and  doubtless  remain  inactive  till 
the  following  spring.  On  approach  of  the  second  winter  it  is 
about  one-half  grown  and  still  living  on  the  sap-wood;  and  it  is  at 
this  time  that  these  borers  do  the  most  damage,  for  where  there  are 
4  or  6  in  a  single  tree,  they  almost  completely  girdle  it  In  the  course 
of  the  next  summer  when  it  has  become  about  three-fourths  grown, 
it  generally  commences  to  cut  a  cylindrical  passage  upward  into  the 
solid  wood,  and  before  having  finished  its  larval  growth,  it  invariably 
extends  this  passage  right  to  the  bark,  sometimes  cutting  entirely 
through  a  tree  to  the  opposite  side  from  which  it  commenced;  some- 
time turning  back  at  different  angles.  It  then  stuffs  the  upper  end  of 
the  passage  with  sawdust-like  powder,  and  the  lower  part  with  curly 
fibres  of  wood,  after  which  it  rests  from  its  labors.  It  thus  finishes  its 
gnawing  work  during  the  commencement  of  the  3d  winter,  but  re- 
mains motionless  in  the  larval  state  till  the  following  spring  when  it 
casts  off  its  skin  once  more  and  becomes  a  pupa.    AfterMsjIing  three 
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weeks  in  the  pnpa  state  it  becomes  a  beetle,  with  all  it  members  and 
parts  at  first  soft  and  weak.  These  gradually  harden  and  in  a  fort- 
night more  it  cuts  its  way  through  its  sawdust-like  castings,  and  issues 
from  the  tree  through  a  perfectly  smooth  and  round  hole.  Thus  it  is 
in  the  tree  a  few  days  less  than  three  years,  and  not  merely  two  years 
as  Dr.  Fitch  suggests.  I  have  come  to  this  conclusion  from  having 
frequently  found,  during  the  past  summer,  worms  of  three  distinct 
sizes  in  the  same  orchard,  and  Mr.  D.  B.  Wier  of  Lacon,  Ills.,  had  pre- 
viously published  the  fact*,while  a  correspondent  to  the  Country  Gen- 
tleman of  Albany,  N.  Y.f  who  says  he  has  large  experience  with  this 
borer,  sent  to  the  editors  specimens  of  all  three  sizes,  which  he  calls 
**  this  years,  two  and  three  year  old  worms.''  The  individual  from 
which  I  drew  my  figures,  and  which  was  taken  from  a  crab  apple  tree, 
went  into  the  pupa  state  on  the  14th  day  of  March  and  became  a  bee- 
tle on  the  15th  of  April ;  but  was  doubtless  forced  into  rapid  develop- 
ment by  being  kept  throughout  the  winter  in  a  warm  room. 

Remedies. — From  this  brief  sketch  of  our  Round-headed  borer,  it 
becomes  apparent  that  plugging  the  hole  to  keep  him  in,  is  on  a  par 
with  locking  the  stable  door  to  keep  the  horse  in,  after  he  is  stolen ; 
even  supposing  there  were  any  philosophy  in  the  plugging  system, 
which  there  is  not.  The  round  smooth  holes  are  an  infalliable  indica- 
tion that  the  borer  has  left,  while  the  plugging  up  of  any  other  holes 
or  cracks  where  the  castings  are  seen,  will  not  affect  the  intruder. 
This  insect  probably  has  some  natural  enemies  belonging  to  its  own 
great  class,  and  some  of  our  wood-peckers  doubtless  seek  it  out  from 
its  retreat  and  devour  it ;  but  its  enemies  are  certainly  not  sufficiently 
under  our  control,  and  to  grow  healthy  apple  trees,  we  have  to  fight  it 
artificially.  Here  again  prevention  will  be  found  better  than  cure, 
and  a  stitch  in  time  will  not  only  save  nine,  but  fully  ninety-nine. 

Experiments  have  amply  proved  that  alkaline  washes  are  repul- 
sive to  this  insect,  and  the  female  beetle  will  not  lay  her  eggs  on  trees 
protected  by  such  washes.  Keep  the  base  of  every  tree  in  the  or- 
chard free  from  weeds  and  trash,  and  apply  soap  to  them  during  the 
month  of  May,  and  they  will  not  likely  be  troubled  with  borers.  For 
this  purpose  soft  soap  or  common  bar  soap  can  be  used.  The  last  is 
perhaps  the  most  convenient  and  the  newer  and  softer  it  is,  the  bet- 
ter. This  borer  confines  himself  almost  entirely  to  the  butt  of  the 
tree,  though  very  rarely  it  is  found  in  the  crotch.  It  is  therefore  only 
necessary  in  soaping,  to  rub  over  the  lower  part  of  the  trunk  and  thd 
crotch,  but  it  is  a  very  good  plan  to  lay  a  chunk  of  the  soap  in  the 
principal  crotch,  so  that  it  may  be  washed  down  by  the  rains.  In  case 
these  precautions  have  been  unheeded,  and  the  borer  is  already  at 
work,  many  of  them  may  be  killed  by  cutting  through  the  bark  at  the 
upper  end  of  their  burrows,  and  gradually  pouring  hot  water  into  the 
cuts  so  that  it  will  soak  through  the  castings  and  penetrate  to  the  in- 
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sect  But  even  where  the  soap  preventive  is  used  in  the  month  of 
May,  it  is  always  advisable  to  examine  the  trees  in  the  fall,  at  which. 
time  the  young  worms  that  hatched  through  the  summer  may  be  gen- 
erally detected  and  easily  cut  out  without  injury  to  the  tree.  Par- 
ticular attention  should  also  be  paid  to  any  tree  that  has  been  injured 
or  sun-scalded,  as  such  trees  are  most  liable  to  be  attacked.  Mr.  Wier 
who  has  had  considerable  experience  with  this  insect,  thus  describes 
his  method  of  doing  this  work,  in  the  article  already  alluded  to : 

"  I  will  suppose  that  I  have  a  young  orchard  of  any  number  of  trees, 
say  a  thousand ,  the  second  season  after  planting,  about  the  last  of 
July,  or  during  the  first  half  of  August,  with  a  common  hoe,  I  take  all 
the  weeds  and  other  trash,  and  about  an  inch  of  soil,  from  the  crown 
of  the  trees ;  then,  any  time  Irom  the  first  to  the  middle  of  September, 
with  a  pocket-knife,  examine  carefully  the  stem  of  each  tree ;  the 
borer  can  readily  be  found  by  the  refuse  thrown  out  of  the  hole  made 
on  entering ;  this  refuse  of  a  borer,  of  the  same  season's  growth,  will 
be  about  the  size  of  a  pea,  and,  being  of  a  glutinous  nature,  sticks 
around  the  mouth  of  the  hole,  and  can  rapidly  be  seen ;  older  ones 
throw  out  coarser  chips  that  fall  to  the  ground.    [As  already  shown 
these  chips  are  not  thrown  out  by  the  borer,  but  are  forced  out  by 
swelling.]    When  one  is  found,  take  the  knife  and  cut  him  out.    K  an 
orchard  is  carefully  examined  in  this  way  each  year,  there  need  be 
but  few,  if  any  borers  missed,  and  as  they  are  more  easily  found  the 
second  fall  of  their  growth,  and  can  have  done  but  little  damage  at 
that  time,  we  would  never  receive  any  serious  iiyury  from  them. 
Now,  it  is  no  great  task  to  do  this^  a  man  will  clear  the  litter  and  soil 
from  around  a  thousand  trees,  in  a  day,  and  can  take  the  borers  out 
in  another  day.    I  will  agree  to  do  both  jobs  carefully  in  one  day's 
time.    A  great  undertaking  is  it  not?  " 

He  also  has  observed  that  some  varieties  of  the  apple-tree  have  a 
greater  immunity  from  the  attacks  of  this  borer,  than  have  others ;  on 
account  of  the  young  larva,  when  it  is  first  hatched,  being  drowned 
out  by  the  sap,  but  he  does  not  mention  any  particular  varieties  other 
than  those  that  are  the  "more  vigorous  and  late  growing." 

THB  FLAT-HEADED  APPIiE-TRSE  BOBSBr-ChrytobothrU  ftmorat^  Fabr. 

(Coleoptera.   Baprestidie.) 
(Fig.  16.1  V         F       .        F  ;  {Pij:.  16.] 

This  borer  which  is  represented  in  the  larva 
state  at  Figure  15,  may  at  once  be  recognized  by, 
:  its  anterior  end  being  enormously  enlarged  and 
f  flattened.    It  is  paler  than  the  preceding,  and 
makes  an  entirely  diflFerent  burrow.    In  conse- 
quence of  its  immensely  broad  and  flattened 
head,  it  bores  a  hole  of  an  oval  shape  and  twice 
as  wide  as  high.    It  never  acquires  much  more  than  half  the  size  of  the 
other  species,  and  is  almost  always  found  with  its  tail  curled  com- 
pletely round  towards  the  head.    It  lives  but  one  year  in  the  tree  and 
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produces  the  beetle,  represented  at  Figure  16,  which  is  of  a  greenish 
black  color  with  brassy  lines  and  spots  above,  the  underside  appear- 
ing like  burnished  copper.  This  beetle  flies  by  day  instead  of  by 
night,  and  may  often  be  found  on  different  trees  basking  in  the  sun- 
shine. It  attacks  not  only  the  apple,  but  the  soft  maple,  oak,  peach, 
and  is  said  to  attack  a  variety  of  other  forest  trees ;  though,  since  the 
larvae  of  the  family  (Bttprestid^)  to  which  it  belongs  all  bear  a  strik- 
ing resemblance  to  each  other,  it  is  possible  that  this  particular 
species  has  been  accused  of  more  than  it  deserves. 

It  is,  however,  but  far  too  common  in  the  Valley  of  the  Missis- 
sippi, and  along  the  Iron  Mountain  and  Pacific  railroads,  it  is  even 
piore  common  than  the  preceding  species.  Mr.  Q.  Pauls,  of  Eureka, 
informs  me  that  it  has  killed  fifty  apple  trees  for  him,  and  Mr.  Votaw, 
and  many  others  in  that  neighborhood  have  suffered  from  it  in  like 
manner.  It  is  also  seriously  affecting  our  soft  maples  by  riddling 
them  through  and  through,  though  it  confines  itself  far  the  most  part 
to  the  inner  bark,  causing  peculiar  black  scars  and  holes  in  the  trunk. 
Unless  ite  destructive  woi*k  is  soon  checked,  it  bids  fair  to  impair  the 
value  of  this  tree  for  shade  and  ornamental  parposes,  as  effectually 
as  the  Locust  borers  have  done  with  the  locust  trees. 

Eemedies. — ^Dr.'Fiteh  found  that  this  borer  was  attacked  by  the 
larvae  of  some  parasitic  fly,' belonging  probably  to  the  Chalcis  family, 
but  it  is  greatly  to  be  feared  that  this  parasite  is  as  yet  unknown  in 
the  west.  At  all  events  this  flat-headed  fellow  is  far  more  common 
with  us  than  with  our  eastern  brethren.  As  this  beetle  makes  its 
appearance  during  the  months  of  May  and  June,  and  as  the  eggs  are 
deposited  on  the  trunk  of  the  tree,  as  with  the  preceding  species,  the 
same  method  of  cutting  them  out  or  scalding  them  can  be  applied  in 
the  one  case  as  in  the  other ;  while  the  soap  preventive  is  found  to  be 
equally  effectual  with  this  species  as  with  the  other.  It  must,  how- 
ever, be  applied  more  generally  over  the  tree,  as  they  attack  all 
parts  of  the  trunk,  and  even  the  larger  limbs. 


THE  PEACH  BORlEBr-jEgeria  exitioaa,  Say. 

(LepMoptera,  :Sgerid8B.) 

This  pernicious  borer  I  find  to  be  quite  common  throughout  the 
State.  It  is  withal  an  insect  so  familiar  to  the  peach-grower,  and  its 
history  has  been  so  often  given  in  current  entomological  works  that  I 
should  let  it  go  unnoticed,  were  it  not  for  the  numerous  letters  of  in- 
quiry about  it  that  have  been  sent  to  me  during  the  year.  For  a  com- 
plete and  lengthened  history  of  it,  I  refer  the  reader  to  the  first  of  Dr. 
Fitch's  most  excellent  reports. 

From  the  Round-headed  Apple-tree  borer,  to  which  it  bears  some 
resemblance  both  in  its  mode  of  work  and  general  appearance,  it  is 
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at  once  distinguished  by  having  six  scaly  and  ten  fleshy  legs.  It 
works  also  more  generally  under  the  surface  of  the  ground,  and  goes 
through  its  transformations  within  a  year,  though  worms  of  two  or 
three  sizes  may  be  found  at  almost  any  season.  When  full  grown, 
the  worm  spins  for  itself  a  follicle  of  silk,  mixed  with  gum  and  excre* 
ment,  and  in  due  time  issues  as  a  moth.  As  it  is  not  so  well  known  in 
l^S'ir.]  this  last  state,  I  annex  (Fig.   17) 

figures  of  both  male  (2)  and  female 
(1)  moths.  As  will  be  seen  from. 
>  these  figures,  the  two  sexes  differ 
very  materially  from  each  other,  the 
general  color  in  both  being  glossy 
steel-blue.  Some  specimens  which 
were  received  from  Mr.  W.  S.  Jewett,  of  Pevely,  Jefferson  county, 
commenced  issuing  as  moths  on  the  20th  of  July,  but  I  found  empty 
follicles  the  latter  part  of  May  in  trees  which  had  been  thoroughly 
wormed  the  year  before,  and  from  which  the  moths  has  consequently 
left  at  that  early  date.  This  borer  likewise  attacks  the  plum-tree, 
though  singularly  enough  it  causes  no  exudation  of  gum  in  this  as  it 
does  in  the  peach  tree. 

Kemedies. — I  have  had  ample  occasion  to  witness  the  effects  of  the 
mounding  system  during  the  summer,  in  several  different  orchards, 
and  am  fully  convinced  that  it  is  the  best  practical  method  of  pre- 
venting the  attacks  of  this  insect,  and  that  it  matters  little  whether 
ashes  or  simple  earth  be  used  for  the  mound.  True,  there  are  parties 
who  claim  (and  among  them  Dr.  Hull,  of  Alton,  Ills.,)  that  the  almost 
complete  exemption  from  borers  in  mounded  peach-orchards  is  due, 
not  to  any  special  effect  produced  by  the  mound,  but  to  the  general 
rarity  of  the  insect.  But  I  have  found  no  general  rarity  of  the  insect, 
wherever  I  have  been  in  our  own  State;  but  on  the  contrary,  have 
with  diflSculty  found  a  single  tree  in  any  orchard  that  was  in  anywise 
neglected,  that  did  not  contain  borers ;  while  I  have  found  mounded 
trees  entirely  exempt.  The  following  paragraph  communicated  to  the 
Western  Rural  by  Mr.  B.  PuUen,  of  Oentralia,  Illinois,  touches  on  this 
point,  and  1  can  bear  witness  to  the  thrift  and  vigor  of  Mr.  P.'s  trees : 

*'A8  spring  will  soon  be  upon  us  I  wish  to  add  my  testimony  in  favor 
of  the  "  banking  system,"  as  a  preventive  against  the  attacks  of  the 
peach-borer.  As  to  its  efficacy  there  can  be  no  doubt.  I  have  prac- 
ticed it  four  years  with  complete  success.  I  would  not  advise  its 
adoption  until  after  the  trees  are  four  years  old.  During  most  of  this 
period  the  bark  is  tender,  and  trees  are  liable  to  be  entirely  girdled 
by  even  a  single  worm.  Safety  lies  only  in  personal  examination  and 
removal  with  the  knife,  in  fall  and  spring  (September  and  April).  In 
April  of  the  fourth  year  bank  up  to  the  hight  of  from  ten  to  twelve 
inches,  pressing  the  dirt  firmly  around  the  tree.  A  little  dirt  should 
be  added  each  successive  spring.  It  is  not  only  a  preventive  bat  a. 
great  saving  of  labor." 
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As  farther  testimony,  and  with  a  view  to  giving  the  method  by 
which  the  trees  may  be  mounded,  I  also  insert  the  following  commu- 
nication irom  E.  A.  Thompson,  of  Hillside  (near  Cincinnati),  Ohio, 
which  appeared  in  the  Journal  of  Agriculture^  of  Nov.  14, 1868 : 

"The  mounding  system  was  first  practiced,  so  lar  as  I  know,  by 
Isaac  Bolmar,  of  Warren  county,  Ohio.  I  visited  his  orchards  some 
years  ago — acquainted. ray  self  with  his  system— and  concluded  to  try 
it  upon  my  orchard  of  4,000  trees — then  one  year  planted.  I  plant  my 
trees  in  the  fall,  and  in  the  spring  following  cut  them  back  to  six 
inches  above  the  bud.  The  tree  then  instead  of  having  one  body  has 
several — from  three  to  six.  The  second  summer  I  plow  both  ways 
turning  the  furrows  toward  the  trees.  The  men  follow  with  shovels, 
throwing  the  loose  soil  around  the  tree  to  the  heighth  of  about 
one  foot  In  the  fall  I  cut  the  trees  back,  taking  oflF  a  bout  one- third  of 
the  year's  growth.  The  next  spring  or  summer  I  pursue  the  same 
method,  raising  the  mound  about  one  foot  higher ;  cut  back  in  the 
fall,  and  the  third  summer  repeat  the  process,  raising  the  mound 
another  foot,  which  finishes  the  job.  The  mound  will  then  be  about 
three  feet  high  at  its  apex  and  six  feet  in  diameter  at  its  base.  The 
mounding  need  not  be  done  in  the  summer,  or  at  any  particular  sea- 
son ;  it  is  just  as  well  done  in  the  fall  when  the  hurry  is  over.  The 
dirt  is  never  taken  away  from  the  trees — in  fact  it  cannot  be  removed 
without  injury  to  the  tree — for  the  young  rootlets  each  year  keep 
climbing  up  through  this  mound.  I  had  occasion  to  remove  one  ol 
these  mounds  a  few  days  since  and  found  it  a  mass  of  healthy  roots. 

"Now  for  the  benefits.  First  you  have  no  trouble  with  grub  or 
borer;  he  must  have  light  and  air,  and  the  mound  is  too  much  for 
him ;  he  comes  out  and  that  is  the  last  of  him.  I  have  never  wormed 
my  trees,  or  hunted  for  the  borer,  and  an  orchard  of  healthier  or  thrif- 
tier trees  cannot  be  found.  It  has  been  asserted  that  the  borer  will 
re-appear  again  near  the  top  of  the  mound — but  I  am  satisfied  this  is 
not  the  case ;  I  have  never  thus  far  been  able  to  find  one.  Second, 
the  system  imparts  longevity  to  the  tree.  I  saw  a  tree  in  Warren 
county  treated  in  this  manner  thirty  (30)  years  old,  still  healthy  and 
bearing  annual  crops.  Third,  trees  thus  treated  are  not  subject  to 
disease.  I  have  never  had  a  case  of  yellows  in  my  orchard.  Fourth, 
the  expense  is  trifling — one  man  can  mound  fifty  trees  per  day.  ITie 
system  can  be  applied  to  old  as  well  as  young  orchards;  but  if  old 
trees  are  thus  treated  they  should  be  first  severely  cut  back,  when 
they  will  make  a  growth  of  young  wood." 

The  application  of  soap  does  not  appear  to  prevent  the  moth  irom 
depositing  her  eggs,  as  in  the  case  of  apple  tree  borers.  Hot  water  is 
very  eflScient  in  killing  the  young  borers,  after  the  earth  has  been  re- 
moved, and  it  should  be  applied  copiously,  and  hoi  nigh  unto  the 
boiling  point,  for  there  is  no  danger  of  its  ipjuring  the  tree.  ThoM 
4  R  s  B 
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who  grow  tobacco  will  also  find  it  profitable  to  throw  the  stems  aronnd 
the  butts  of  their  trees,  as  there  is  good  evidence  of  its  being  obnox- 
ious to  the  moth. 


THE  PLUM  CURCVLlO—ConoiracAelus  nenuphar,  Herbst. 

(Coleoptera,  CorcalionidaB). 
[Fiff.  18.] 


I  regret  to  have  to  state  that  Missouri  is  none  the  less  exempt 
from  the  ruinous  work  of  this  persistent  "Little  Turk,"  than  are  her 
sister  States,  though  I  have  not  heard  of  a  single  instance  where  they 
have  been  so  numerous  as  they  were  last  summer  in  Southern 
Illinois ;  for  Parker  Earle,  of  South  Pass,  captured  6,500  from  lOOpeach 
trees,  during  the  first  six  days  of  May,  In  every  locality  which  I  have 
visited,  this  beetle  is  considered  the  enemy  to  stone  fruit,  and  though 
so  much  has  been  written  about  it,  I  find  it  necessary  to  devote  a  few 
pages  to  its  consideration,  since  some  of  the  points  in  its  natural  his- 
tory are  not  entirely  and  satisfactorily  settled,  even  yet.  There  is  in 
fact  conflicting  evidence  from  different  authors,  as  to  whether  it  is 
single  or  double  brooded  each  year,  and  as  to  whether  it  hybernates 
principally  in  the  perfect  beetle  state,  above  ground,  or  in  the  pre- 
paratory states,  below  ground;  the  very  earliest  accounts  that  we 
have  of  the  Plum  Curculio,  in  this  country,  difl'ering  on  these  points. 
Thus,  it  was  believed  by  Dr.  James  Tilton,  of  Wilmington,  Deleware, 
who  wrote  at  the  very  beginning  of  the  present  century,  and  by  Dr. 
Joel  Burnett,  of  Southborough,  and  M.  H.  Simpson,  of  Saxonville, 
Massachusetts,  who  both  wrote  interesting  articles  on  the  subject, 
about  fifty  years  afterwards ;  that  it  passed  the  winter  in  the  larval  or 
grub  state,  under  ground,  and  Harris  seems  to  have  held  the  same 
opinion.  But  Dr.  E.  Sanborn,  of  Andover,  Massachusetts,  in  some  in- 
teresting articles  published  in  1849  and  1850,  gave  as  his  conviction 
that  it  hybernates  in  the  beetle  state  above  ground.  Dr.  Fitch,  of 
N^  York,  came  to  the  conclusion  that  it  is  two-brooded,  the  second 
brSM  wintering  in  the  larva  state  in  the  twigs  of  pear  trees ;  while 
Dr.  Trimble,  of  New  Jersey,  who  devoted  the  greater  part  of  a  large 
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^nd  expensive  werk  to  its  ijonsideration,  decided  tbat  it  is  single- 
brooded,  and  that  it  hybemates  in  the  beetle  form  above  ground. 
Since  the  writings  of  Harris  and  Fitch,  and  since  the  publication  of 
Dr.  Trimble's  work  there  have  been  other  papers  published  on  the 
subject.    The  first  of  these  was  a  tolerably  exhaustive  article,  by  Mr. 
Walsh,  which  appeared  in  the  Practical  Entomologist  (Vol.  II,  No.  7), 
in  which  he  takes  the  grounds  that  the  Ourculio  is  single-brooded; 
though  subsequently  he  came  to  the  very  different  conclusion  that  it 
was  double-brooded,  (First  Annual  Eep.,  p.  67).    In  the  summer  of 
1867  I  spent  between  two  and  tJiree  weeks  in  Southern  Illinois,  during 
the  height  of  the  Ourculio  season,  and  closely  watched  its  manoeuver- 
ings.    From  the  fact  that  there  was  a  short  period  about  the  middle 
of  July,  when  scarcely  «ny  could  be  caught  from  the  trees,  and  that 
after  a  waixn  shower  they  were  quite  numerous,  having  evidently  just 
come  out  of  the  ground,*  I  concluded  that  it  was  double-brooded  and 
communicated  to  the  Prairie  farmer  of  July  27th,  1.^67,  the  passage  to 
that  effect,  under  the  signature  of  **¥,"  which  is  quoted  by  Mr.  Walsh 
(Rep^,  p.  67),  as  corroborative  of  its  two-brooded  character.  Subsequent 
calculation  induced  me  to  change  my  mind,  and  I  afterwards  gave  it  as 
my  opifiion  that  there  was  but  one  main  brood  during  the  year,  and 
that  where  a  second  generation  was  produced  it  was  the  exception, 
(Trans,  Ills,  State  Hort  Soc.,  1867,  p.  113).    Finally  Dr.  E.  S.  Hull,  of 
Alton,  Illinois,  who  has  had  vast  personal  experience  with  this  insect 
read  a  most  valuable  essay  on  the  subject,  before  the  meeting  of  the 
Alton  (Ills.),  Horticultural  Society  of  March,  1868,  in  which  he  evi- 
dently concludes  they  are  single-brooded,  and  that  they  pass  the  win- 
ter, for  the  most  part,  in  the  preparatory  states,  underground. 

Now,  why  is  it  that  persons  who,  it  must  be  admitted,  were  all 
capable  of  correct  observation,  have  differed  so  much  on  these  most 
interesting  points  in  the  economy  of  our  Plum  Ourculio  ?  Is  there  any 
explanation  of  these  contradictory  statements?  I  think  there  is,  and 
that  the  great  difficulty  in  the  study  of  this  as  well  as  of  many  other 
insects,  lies  in  the  fact  that  we  are  all  too  apt  to  generalize.  We  ate 
too  apt  to  draw  distinct  lines,  and  to  create  rules  which  never  existed 
in  nature — to  suppose  that  if  a  few  insects  which  we  chance  to  watch 
are  not  single-brooded,  therefore  the  species  must  of  necessity  b^ 
double-brooded.  We  forget  that  Curculios  are  not  all  hatched  in  one 
day,  and  from  analogy,  are  very  apt  to  underrate  the  duration  of  the 
life  of  the  Curculio  in  the  perfect  beetle  state.  Besides,  what  was  the 
exception  one  year  may  become  the  rale  the  year  following.  In 
breeding  butterflies  and  moths,  individuals  hatched  from  one  and  the 
same  batch  of  eggs  on  the  same  day,  will  frequently,  some  of  ihem, 
perfect  themselves  and  issue  in  the  tall,  while  others  will  pass  the 
winter  in  the  imperfect  state,  and  not  issue  till  spring;  and  in  the  case 

*I  h»r«  o5!ton  noticed,  and  the  fact  has  been  reraarked  by  others,  that  insects  which  hare  been 
comparatively  inactive  for  many  days,  in  dry  weather,  fly  freely  after  a  warm  shower,  and  it  m 
possible  that  the  increase  of  the  Oarculio  after  sach  rains  is  partly  doe  to  their  flying  in  more  vigor- 
ous^ from  th«  sittrouadiag  woods. 
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of  a  green  worm  that  is  found  on  raspberry  leaves,  and  which  passes 
the  winter  under-ground,  and  develops  into  a  four- winged  fly  (4^^- 
landria  rubi  of  my  manuscript)  in  the  spring  ;  I  have  known  a  dif- 
ference of  three  months  to  occur  between  the  issuing  of  the  first  and 
last  individuals  of  the  same  brood,  all  the  larvae  of  which  had  entered 
the  ground  within  three  days.  It  is  also  a  well  recorded  iact,  both  in 
this  country  and  in  Europe,  that  in  1868,  owing,  probably,  to  the  un- 
usual heat  and  drouth  of  the  summer,  very  many  insects  which  are 
well  known  to  usually  pass  the  winter  in  the  imperfect  state,  per- 
fected themselves  in  the  fall,  and  in  some  instances  produced  a  second 
brood  of  larvfie.  Far  be  it  from  me  to  pronounce  that  there  is  no  such 
thing  as  rule  in  nature,  and  that  we  cannot,  therefore,  generalize  ;  I 
simply  assert  that  we  frequently  draw  our  lines  too  rigidly,  and  en- 
deavor to  make  the  facts  come  within  them,  instead  of  loosening  and 
allowing  them  to  encompass  .the  facts.  It  was  thus  that  the  Joint- 
worm  fly  was  for  so  long  a  time  suspected  to  be  a  parasite  instead  of 
the  true  culprit,  because  all  the  other  species  in  the  genus  (^wry- 
tomaf)^  to  which  it  was  supposed  to  belong,  were  known  to  be  para- 
sitic. For  those  who  are  not  acquainted  with  the  appearance  of  the 
Plum  Ourculio,  in  its  diflerent  stages,  I  have  prepared,  at  Figure  IJ^ 
correct  and  magnified  portraits  of  the  full-grown  larva  {a)\  of  the 
pupa  (h)  into  which  the  larva  is  transformed  within  a  little  cavity 
underground,  and  of  the  perfect  curculio  (c). 

With  this  prelude  I  will  now  give  what  I  believe  to  be  facts  in  its 
natural  history,  founded  on  my  own  observations  of  the  past  year, 
and  on  the  observations  of  others.    I  firmly  believe  : 

1 — ^That  Plum  Curculios  are  a  most  unmitigated  nuisance,  and, 
though  most  beautiful  objects  under  the  microscope,  the  fruit-growers 
of  the  United  States,  if  they  had  their  own  way  about  the  matter, 
would  wish  them  swept  from  ofi"  the  face  of  the  Earth,  at  the  risk 
even  of  interfering  with  the  "  Harmony  of  Nature.'^ 

2 — ^That  they  are  more  numerous  in  timbered  regions  than  on  the 
prairie. 

3— That  they  can  fly  and  do  fly  during  the  heat  of  the  day,  and 
that  cotton  bandages  around  the  trunk,  and  all  like  contrivances  to 
prevent  their  a5?cending  the  trees,  are  worse  than  useless,  and  a  result 
only  of  ignorance  of  their  economy. 

4 — That  by  its  punctures  it  causes  the  dreaded  peach-rot  to  spread, 
whenever  that  disease  is  prevalent,  though  it  cannot  possibly  be  the 
fust  cause  of  the  disease.  The  peach-rot  is  now  pretty  generally 
acknowledged  to  be  a  contagious  disease  of  a  fungoid  nature,  and  I 
believe  that  the  spores  of  this  fungus,  "a  million  of  M^hich  might  be 
put  upon  the  point  of  a  stick  whittled  down  to  nothing,"  attach  them- 
selves more  readily  to  fruit  which  has  the  skin  abraded,  and  from 
which  the  gum  issues,  than  to  whole  or  unpunctured  fruit.  With  this 
belief  I  made  some  effort  to  procure,  for  the  benefit  of  my  readers,  a 
synopsis  of  the  growth  of  this  fungus;  but,  alas  I   I  find  that  nothing 
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but  confusion  exists  with  regard  to  it  Upon  applying  to  my  friend, 
Dr.  T.  C.  Hilgard,  of  St.  Louis — a  recognized  authority  on  such  sub- 
ject?— he  furnished  me  with  the  article  which  may  be  found  in  the 
Journal  of  Agriculture  of  January  16tK,  1869.  I  most  respectfully  de- 
clined publishing  it  in  these  pages,  knowing  that  the  reader  would 
not  be  likely  to  understand  what  was  either  too  profound  or  too  be- 
fogged for  my  own  comprehension,  and  those  who  require  a  synopsis 
of  this  fungus,  are  referred  to  that  article.  Verily,  we  must  conclude 
that  Peach-rot  is  not  yet  much  understood,  if  a  more  clear  exposition 
of  it  cannot  be  given! 

5— Tliat  th^y  prefer  emootfa-Bkinned  to  roagh  skinned  fniit- 

6— That  up  to  the  preeent  time  the  Miner  and  other  varieties  of 
the  Chickasaw  plum  have  been  almost  entirely  exempt  from  their 
attacks,  and  that  in  the  Columbia  plum  the  young  larvas  are  osually 
**drowned  out"  before  maturing. 

7 — ^That  they  deposit  and  mature  alike  in  nectarines,  plume,  apri- 
eots,  cherriee  and  peaches ;  in  black  knot  on  plum  trees,  and  in  some 
kinds  of  apples,  pears  and  quinces;  and,  according  to  Dr.  Hull,  they 
also  deposit  but  do  not  mature  in  strawberries,  gooseberries,  grapes, 
and  in  the  vigorou«  shoots  of  the  peach  tree. 

8— ITiat  it  is  their  normal  habit  to  transform  nnderground,  though 
some  few  undergo  their  traoelbrmations  in  the  fruit. 

9 — That  the  cherry,  when  infested,  remains  on  the  tree,  with  the 
exception  of  the  English  Morello,  whi<?h  matures  and  then  separates 
from  the  stem;  but  that  all  other  fruits,  when  containing  larvae,  usually 
fall  to  the  ground.  In  the  larger  fruits  four  or  five  larvas  may  some- 
times be  found  in  a  single  specimen,  and  I  have  taken  five  full  grown 
larvae  from  a  peach  that  had  evidently  fallen  and  laid  on  the  ground 
for  over  a  week. 

10 — That  the  greater  portion  of  them  pass  the  winter  in  the  per- 
fect beetle  state,  under  the  old  bark  of  both  forest  and  fruit  trees, 
under  shingles,  logs,  and  in  rubbish  of  all  kinds,  and  especially  in  the 
underbrush  of  the  woods. 

11 — ^That  they  are  always  most  numerous  in  the  early  part  of  the 
season  on  the  outside  of  those  orchards  that  are  surrounded  with  tim- 
ber, and  that  they  frequently  shelter  in  apple-trees  and  other  trees 
before  the  stone  fruit  forms. 

12 — ^That  a  certain  portion  of  them  also  pass  the  winter  under- 
ground, boUi  in  the  larva  and  pupa  states,  at  a  depth,  fr€quently  of 
from  2  to  3  feet. 

13— That  those  which  hybernate  as  beetles,  begin  to  leave  their 
winter  quarters  and  to  enter  our  orchards,  throughout  central  Mis- 
souri, during  the  first  days  of  May,  and  commence  to  puncture  the 
fruit  about  the  middle  of  the  same  month — a  little  earlier  or  later 
according  to  the  season — the  fruit  of  the  peach  being  at  the  time 
about  the  size  of  a  small  marble^ 
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14 — That  those  which  hybernate  underground  continue  to  develoj^ 
and  to  issue  from  the  earth  during  the  whole  month  of  Maj. 

15 — That  both  males  and  females  punctu-re  the  fruit  forfood,  hy 
gouging  hemispherical  holes,  but  that  the  female  alone  makes  the^ 
well-known  crescent-shaped  mark  (see  Fig,  18,  rf.),  as  a  nidus  for  her 

16 — ^That  the  egg  is  deposited  in  the  foHowing^  manner,  the  whol^ 
process  requiring  about  five  minutes  ;  Having  taken  a  strong  hold  on 
the  fruit  (see  Fig.  18,  d^  the  female  makes-  a  minute  cut  with  the  jaws^ 
which  are  at  the  end  of  her  snout,  just  through  the  skin  of  the  fruity 
and  then  run&  the  snout  under  the  skin  to  the  depth  of  l-16th  of  aa 
inch,  and  moves  it  back  and  fcMrth  until  the  cavity  is  large  enough  to 
receive  the  egg  it  is  to  retain.  She  next  changes  her  position,  and 
drops  an  eg^  into  the  mouth  of  the  cut ;  then,  veering  round  again, 
she  pushes  it  by  means  of  her  snout  to  the  end  of  the  passa^,  an* 
afterwards  cuts  the  crescent  in  front  of  the  hole  so  as  to  undermine 
the  egg  and  leave  it  in  a  sort  of  flap;  her  object  apparently  being  tc 
deaden  this  flap  so  as  to  prevent  the  growing  fruit  from  crushing  the- 
egg,  though  Dr.  Hull  informs  me  that  he  has  repeatedly  removed  tha 
insect  as  soon  as  the  egg  was  deposited  and  before  the  flap  was  made, 
and  the  egg  hatched  and  the  young  penetrated  the  fruit  in  every 
instance. 

17 — ^That  the  egg  is  oval,  of  a  pearl-white  color,  large  enough  to 
be  seen  with  the  naked  eye,  requires  a  temperature  of  at  least  70** 
Fahr.  to  hatch  it,  and  may  be  crushed  with  the  finger-nail  without  in- 
juring the  fruit* 

18 — That  the  stock  of  eggs  of  the  female  consists  of  from  60  to  100; 
that  she  deposits  from  5  to  10  a  day,  her  activity  varying  with  the 
temperature. 

19 — That  the  last  of  those  eurculios  which  hybemated  in  the  im- 
perfect state  under-ground  have  not  finished  depositing  till  the  end 
of  June  and  beginning  of  July,  or  about  the  time  that  the  new  brood 
developed  from  the  first  laid  eggs  of  the  season,  are  beginning  to  is^ 
sue  from  the  ground;  and  that  we  thus  have  them  in  the  month  of 
June  in  every  conceivable  state  of  existence,  from  the  egg  to  the 
perfect  insect 

20— That  the  period  of  egg  depositing  thus  extends  over  more 
than  two  months. 

21— That  all  eggs  deposited  before  the  first  of  July  generally 
develop  and  produce  Curculios  the  same  season,  which  issue  frcHn  the 
ground  during  July»  August  and  September  and  hybernate  in  the 
perfect  state. 

22— That  most  of  those  which  batch  after  the  first  of  July,  either 
fail  to  hatch,  or  the  young  larvae  die  soon  after  hatching,  owing  per- 
haps to  the  more  ripe  and  juicy  state  of  the  fruit,  being  less  congenial 
to  them  \  and  that  what  few  do  mature^  which  hatch  after  this  date^ 
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undergo  their  transformations  more  slowly  than  the  rest  and  pass  the 
winter  in  the  ground. 

23 — That  the  perfect  Cnrculio  while  in  the  ground  is  soft  and  of  a 
uniform  red  color,  and  that  it  remains  in  this  state  an  indefinite  period, 
dependent  on  the  weather,  usually  preferring  to  issue  after  a  warm 
rain. 

24— That  in  a  stiflF  clay  soil  a  severe  drought  will  kill  many  of 
them  while  in  this  last  named  condition,  and  that  larvae  contained  m 
stone  fruits  that  fall  upon  naked  ploughed  ground  where  the  sun  can 
strike  them,  generally  die. 

This  catalogue  might  be  lengthened,  but  already  embraces  all 
the  more  important  facts,  and  I  think  they  suflSciently  prove  that  the 
Curculio  is  single-brooded.  There  is,  it  is  true,  no  particular  reason 
why  the  earliest  developed  Curculios,  or  those  which  issue  from  the 
ground  during  the  fore  part  of  July,  should  not  pair  and  deposit  eggs 
again ;  other  than  it  does  not  appear  to  be  their  nature  to  do  so.  Such 
an  occurrence  is  by  no  means  an  isolated  one  in  insect  life,  and  aside 
from  the  fact  that  late  fruit  is  almost  entirely  exempt  from  them,  we 
have  the  experiments  of  Dr.  Trimble  which  indicate  that  they  have 
to  pass  through  the  winter  before  being  able  to  reproduce  their  kind. 
The  only  other  experiments  that  were  ever  made  to  prove  the  con- 
trary hypothesis,  are  those  detailed  by  Mr.  Walsh,  in  his  First  Annual 
Report  (p.  68),  and,  as  may  be  seen  from  their  perusal  they  prove 
nothing  at  all.  To  give  them  in  his  own  words,  I  here  quote  them 
in  full : 

"  ExpiBiMENT  IsT. — On  JuDP  24th,  I  pUced  in  a  large  glass  raso,  with  moist  sand  at  the  bot- 
tom of  it,  a  quantity  of  wild  plums,  every  one  of  which  I  had  previously  ascertained  to  bear  the 
crescent  symbol  of  the  '  little  Turk/  During  the  three  following  weeks  I  added  from  day  to  day  a 
number  of  plums,  all  of  them  bearing  the  same  symbol,  that  had  fallen  from  a  tame  plum-tree  in  my 
garden.  Ihe  whole  number  of  plums,  as  I  subsequently  ascertained,  was  183,  and  the  tame  fruit 
probably  formed  about  a  fourth  part  of  the  whole.  The  first  Curculio  came  out  July  19th,  and  with 
the  exception  of  July  21  st  and  August  1st,  there  were  more  or  less  came  out  every  day  till  August 
4th,  inclusive ;  after  which  day  no  more  came  out.  The  numbers  coming  out  on  each  successive 
day  were  as  follows,  the  very  large  number  on  July  25th  having  been  probably  caused  by  my  wet- 
ting the  sand  on  that  morning  rather  copiously :  1,  18,  0,  3,  4,  2,  55,  8,  4,  3,  1,  2,  1,  0,  5,  4,  3. 
Total,  113.  On  examining  the  contents  of  the  vase,  November  29th,  I  found  five  dead  and  dried  up 
Curculios  among  the  plums,  and  among  the  sand  sixteen  dead  and  immature  specimens,  which 
had  obviously  failed  to  make  their  way  up  to  the  light  of  day,  besides  the  remains  of  a  good  many 
individuals  which  had  perished  in  the  sand  in  the  larva  or  pupa  state,  and  were  not  counted.  The 
Grand  Total  from  183  infested  plums  was,  therefore,  134  Curculios  in  the  beetle  state,  and  an  un- 
known number  of  lar\'ee  and  pupae. " 

"ExPKRiMBNT  2d. — On  July  27th,  or  eight  days  before  the  Curculios  in  the  preceding  experi- 
ment had  ceased  coming  out,  I  placed  in  a  vase,  similar  to  the  above,  243  plums,  gathered  pro- 
miscuously off  some  badly-infested  wild  plum-trees.  From  thb  lot  no  Curculios  whatever  came 
out  till  August  23d,  and  from  that  day,  until  September  14th,  more  or  less  came  out 
daily,  with  the  exception  of  five  out  of  the  23  days,  the  numbers  on  the  respective  days  being 
as  follows  :  3,  1,  2,  2,  2,  3,  2,  2, 5,  3,  1,  0,  5,  6,  3,  2,  0,  0, 0,  1,  0,  1,  1.  Subsequently,  on  Septem- 
ber ISth,  there  came  ont  3,  on  September  24th,  1,  and  on  September  28th,  1 ;  after  which  no  more 
made  their  appearance.  Total,  50  Curculios  from  243  plums,  some  stung  and  some  not.  On  exam- 
ining the  contents  of  this  vase  on  November  29th,  I  found  a  single  dead  Curculio  among  the  plums, 
making  a  Grand  Total  of  51  Curculios  bred  from  these  plums.    There  were  no  specimens,  either  in 
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larra,  papa  or  beetle  state,  to  be  found  among  the  sand  in  the  yase  on  November  29th ;  which  was, 
perhaps,  dne  to  the  contents  having  kept  mnch  moister  than  those  of  the  first  vase,  though  on  July 
25th  I  had,  as  I  thought^  moistened  the  sand  in  the  first  vase  quite  sufficientlj." 

Now  because  there  was  an  intermission  of  19  days  when  no  Cur- 
cnlios  came  out,  Mr.  Walsh  arrives  at  once  to  the  conclusion  that 
there  are  two  distinct  broods,  the  second  of  which  is,  "  of  course"  gen- 
erated by  the  first.  If  the  infected  plums  had  been  collected  and 
placed  in  vases  day  by  day,  or  if  the  curculios  bred  in  the  first  exper- 
iment had  been  furnished  with  fresh  plums  and  had  actually  paired 
and  deposited  again,  the  experiments  would  have  been  satisfactory; 
but  as  they  stand,  they  seem  to  me,  on  the  very  face,  to  forbid  the 
conclusions  to  which  the  experimenter  arrived.  In  both  these  ex- 
periments the  very  result  was  obtained  that  might  have  been  ex- 
pected, for  I  have  myself  proved,  that  with  favorable  conditions  the 
Curculio  remains  under  ground  about  3  weeks,  and  as  there  would 
naturally  be  none  advanced  beyond  the  full  grown  larva  state,  when 
first  put  into  the  vase,  perfect  Curculios  could  not  possibly  appear 
till  they  had  had  time  to  transform,  or  in  other  words,  till  about  three 
weeks  after  the  plums  were  placed  in  the  vase.  Thus  from  the  plums 
placed  in  the  vase  on  the  24th  of  June  the  first  Curculios  appeared  on 
the  19th  of  July — 25  days  afterwards  ;  while  from  those  placed  in  the 
second  vase  on  July  27th,  the  first  Curculios  appeared  on  the  23d  of 
August — 27  days  afterwards.  The  interval  also,  of  19  days  which 
elapsed  between  the  issuing  of  the  last  Curculios  in  the  first  experi- 
ment and  the  first  curculios  in  the  last  experiment,  was  exactly  what 
should  have  been  expected,  since  the  plums  were  placed  in  the  sec- 
ond vase  eight  days  before  the  last  curculios  in  the  first  vase  had 
issued.  Had  the  plums  been  placed  in  the  second  vase  10  days  earlier 
or  10  days  later,  there  would  have  been  an  intermission  of  9  or  29 
days  accordingly,  in  their  coming  out,  etc.,  etc.  Moreover,  a  jperiod 
of  at  least  50  days  elapses  between  the  deposition  of  an  egg  and  the 
time  required  for  that  egg  to  develop  into  a  Curculio  and  even  on  the 
supposition  that  the  female  commenced  depositing  the  moment  she 
left  the  ground,  which  is  certainly  not  the  case,  the  Curculios  bred  in 
the  second  vase  could  not  possibly  have  been  the  progeny  of  any  that 
appeared  contemporaneously  with  those  bred  from  the  first  vase. 

Natural  Remedies.— There  is  no  very  good  evidence  that  any  true 
parasites  infest  the  Curculio,  and  though  it  was  well  known  that  ants 
attacked  and  killed  the  larvae  as  they  left  the  fruit  to  enter  the 
ground,  yet  until  the  present  year  no  other  cannibals  were  known  to 
attack  it;  but  Mr.  Walsh  in  his  interesting  account  of  a  trip  through 
Southern  Illinois  has  shown  that  there  are  several  cannibal  insects 
which  habitually  prey  upon  it.  From  this  account  which  was  pub- 
lished in  the  American  Entomologist — pp.  33-35 — I  condense  the  fol- 
lowing facts. 
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The  Pennsylvania  Soldier  beetle  {ChmdiognatJins  pennsylvani- 
ous^  DeGeer). — ^This  beetle  which  is  represented  at  Figure  19,  i  is  of  a 
[Fig.  i9*.j  yellow  color,  marked   with  black. 

It  is  a  common  species  and  I  have 
found  it  quite  abundant  in  our  own 
Stale  on  the  flowers  of  the  Golden- 
rod  during  the  months  of  September 
and  October.  Its  larva  (Fig.  7,  a)  is 
one  of  the  most  effectual  destroyers 
of  the  Curculio  while  the  latter  is  above  ground  in  the  larva  state.  It 
attacks  the  Curculio  grub  within  the  fruit  while  it  yet  hangs  on  the 
tree,  and  also  enters  the  fruit  which  falls  to  the  ground,  ior  the  same 
purpose.  In  the  summer  of  1867  I  found  this  same  larva  on  an  apple 
tree  of  the  Early  Harvest  variety,  the  fruit  of  which  contained  Cur- 
culio larvae  from  which  I  subsequently  bred  perfect  Curculios.  It  is 
quite  active  in  its  movements,  and  the  general  color  is  smoky  brown, 
with  a  velvety  appearance,  arid  for  the  benefit  of  those  interested  I 
subjoin  the  technical  desription  of  it: 

Chauliognathus  PBHNSYLTAWicus,  DeGeer — Larva — Head  shining  rufous,  with  two  black 
patches  behind,  transversely  arranged ;  labrum  retractile,  dark  colored,  homy  and  deeply  emargi- 
nate  with  a  central  tooth ;  maxillary  palpi  4-jointed;  labial  palpi  2-jointed  ;  antenna  3-jointed,  the 
last  joint  very  small ;  body  rather  flattened,  of  an  opaqne  velvety-brown  color  above,  with  a  some- 
what darker  subdorsal  line,  which  is  widened  on  the  three  thoracic  segments ;  a  very  distinct  lateral 
spiracle  to  every  segment  of  the  body  except  the  anal  one,  making  altogether  eleven  pairs  of  spir- 
acles, all  of  them  exactly  alike,  and  in  range  with  each  other.  Body  beneath  suddenly  very  pale 
brown,  the  dividing  line  between  the  darker  and  the  paler  shades  of  brown  npon  each  segment  be- 
ing a  semicircular  curve,  with  its  concavity  upward ;  legs  six ;  a  moderate  anal  proleg ;  length 
0.65  inch. 

Lacewing  larva. — ^The  larvae  of  our  lacewing  flies  (  Chrysopa)  seem 
ITiff.  20.]  to  have  the  same  habit  of  at- 

tacking Curculio  grubs  above 
^J^i   NgrtV^—ig^aK ground,  and  great  numbers 
^WB^mJSii^^^^f  ^.jj^y^  were  found  in  the  act 

last  summer  by  Mr.  E,  Lem- 
ing,  of  Oobden,  IHinois.    The 
ft  b  c  d  particular  species  which  those 

belonged  to  that  were  occupied  in  this  good  manner,  has  not  yet  been 
ascertained,  but  as  they  are  all  known  to  be  cannibals  it  is  possible 
that  more  than  one  species  have  this  praiseworthy  habit,  though  their 
general  food  consists  of  plant-lice.  The  lacewing  flies  are  common 
all  over  the  country,  and  may  at  once  be  recognized  by  their  delicate 
green  bodies,  lace-like  wings  and  by  their  brilliant  golden  eyes ;  but 
more  especially  by  a  peculiarly  disagreeable  odor  which  they  are  ca- 
pable of  emitting  when  handled.  Our  American  lacewings,  like  those 
of  Europe,  are  capable  of  emitting  this  odor,  and  those  who  have 
once  experienced  it  require  no  description  to  recall  it.    One  of  these 

♦Explanation  of  Figure  19—*  the  left  upper  jaw  {mandihlt)^  f  the  left  lower  jaw  {maxil),  e 
the  under  lip  {labium),  d  the  upper  lip  {labi-umSy  9, the  antenna,  <  one  of  the  legs,  a  the  larva  nat- 
ural size,  b  bead  and  first  segment  of  same  enlarged. 
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flies,  with  the  left  wings  cutoff  to  save  space,  is  represented  at  Figure 
20  ^,  and  a  typical  larva  is  represented  in  outline  in  the  same  figure 
at  J.  The  female  deposits  her  eggs  upon  different  plants,  attaching 
them  at  the  extremity  of  a  long  and  very  slender  foot-stalk  (see  Fig- 
20,  a).  This  filament  is  composed  of  a  viscid  matter  which  she  dis- 
charges and  which  quickly  hardens  on  exposure  to  the  atmosphere- 
We  see  here,  as  everywhere  else  in  Nature,  an  AUwise  creative  fore- 
thought, and  a  wonderful  adaptation  to  a  particular  end,  in  the  in- 
stinct which  prompts,  and  the  power  which  enables  the  female  lace- 
wing  to  thus  deposit  her  eggs ;  for  the  newly  hatched  larvae  are  so 
exceedingly  voracious  that  the  first  hatched  would  devour  the  eggs 
which  yet  remained  unhatched,  if  they  could  but  reach  them. 

The  larv83  when  full-grown  spin  perfectly  round  white  cocoons 
(Fig.  20,  c),  by  means  of  a  spinneret  with  which  they  are  furnished  at 
the  extremity  of  the  body,  and  they  attach  them  with  threads  of 
loose  silk  to  the  underside  of  fences  and  in  other  sheltered  situations. 
These  cocoons  are  of  an  extraordinary  small  size  compared  with  the 
larva  which  spins  them,  or  with  the  perfect  insect  which  escapes  from 
them,  as  may  be  readily  seen  by  referring  to  the  above  figures  which 
bear  the  relative  proportions.  After  completing  the  cocoon,  I  think 
the  larva  partly  cuts  a  circle  at  one  side  severing  the  fibers  suflicient- 
ly  to  enable  their  ready  separation;  for  in  issuing,  the  pupa  pushes 
open  a  small  lid,  which  is  cut  perfectly  smooth,  and  just  spirally 
enough  to  allow  it  to  hang  at  one  end  as  on  a  hinge.  I  have  also 
noticed  another  fact,  which,  so  far  as  I  am  aware,  has  not  been  re- 
corded by  any  previous  writer,  which  is,  that  the  insect  issues  from 
this  cocoon  in  an  active  sub-imago  state,  from  which  after  a  few  hours 
the  winged  fly  emerges,  leaving  behind  it  a  fine  silvery-white 
transparent  skin. 

Thb  Subangular  GRomo)  Beetle — {Aspidiglossa  aubangulata^ 
|T»g-  21]  Chaud.)— This  small  polished  black  beetle  which  is  rep- 
resented enlarged  at  Figure  21,  the  hair  line  at  the  side 
showing  the  natural  size,  also,  in  all  probability  serves 
us  a  good  turn  in  helping  to  diminish  the  numbers  of  the 
Curculio,  for  Mr.  Walsh  found  him  in  a  peach  that  had 

I  contained  Curculio  grubs,  and  as  the  great  family  of 
beetles  (^Garahus)  to  which  he  belongs  are  all  cannibals 
so  far  as  is  known,  and  as  he  was  therefore  evidently 
not  inside  the  peach  for  the  fruit  itself,  he  is  to  be 
strongly  suspected  of  being  a  Curculio  hunter.  To  adopt  Shake- 
speare's mode  of  reasoning : 

"Who  finds  the  heifer  dead,  and  bleeding  fresh. 
And  sees  fast  by  a  batcher  with  an  axe. 
Bat  wiU  suspect  'twas  he  that  made  the  slaughter  V* 
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The  Curculio  is  not  even  safe  from  the  attacks  of  cannibals  when 
[Fig.  22.*]  underground,    for  the    larva 

which  is  represented  of  the 
natural  size  at  Figure  22,  A^ 
seeks  it  in  its  hiding  place 
r — g.  .  ^.  and  mercilessly  devours  it. 
aC»J  ^il®!l  /IM  This  larva  is  of  a  shining 
brown-black  color  above,  and  dull  whitish  beneath,  and  I  subjoin  here' 
with  the  technical  description : 

Shining  brown-black  and  horny  aboye ;  thorax  immaculate  above ;  sntnres  and  bides  of  tht 
abdominal  dorsum,  and  all  beneath,  except  the  head,  pale  dull  g^enish  white;  a  narrow,  homy, 
elongate,  abbreyiated  lateral  dark  stripe  on  the  dorsum  of  each  of  the  abdominal  joints  (4 — 12); 
joints  4 — 10  beneath,  each  with  seven  pale-brown  homy  spots,  namely,  a  large  subquadrate  spot  foK 
lowed  by  two  small  dots  in  the  middle,  an  elongate  spot  on  each  side,  and  between  that  and  the  two 
medial  small  dots  a  second  elongate  spot,  only  half  the  length  and  breadth  of  the  lateral  one  (Fig* 
22,  J);  joint  11  beneath  has  only  the  medial  subquadrate  spot  and  the  lateral  elongate  one  (Fig^. 
22,  i);  and  joint  12  beneath  has  nothing  but  the  subquadrate  spot  (Fig.  22,  A);  legs  six,  of  a  palt 
rufous  color ;  the  usual  elongate  carabidous  proleg  on  joint  12,  and  on  each  side  of  its  tip  an  elongate 
exarticulate  cercus,  garnished  with  a  few  hairs ;  antenn»  four-jointed  ;  labial  palpi  two-jointed  ; 
maxillary  palpi  four-jointed.    Length  1.25  inch. 

This  larva  hns  not  yet  been  bred  to  the  perfect  state,  but  belongs 
undoubtedly  to  some  one  of  the  Ground-beetles,  and  not  improbably 
[Fig.  23.]  to  the  Pennsylvania  Ground-beetle,  {Harpalus  penn- 
sylvanicus^  DeGeer),  a  dull  black  species  represented 
at  Figure  23.  All  these  Ground-beetles  are  our 
'friends  however,  and  should  always  be  cherished  and 
not  crushed,  as  they  are  very  apt  to  be  from  their 
habit  of  crawling  and  living  on  the  ground.  It  is 
safe  to  infer,  that  all  beetles  approaching  the  annexed 
"form,  with  active  movements,  and  generally  dull 
colors,  which  are  observed  running  over  the  ground* 
are  friends,  and  should  therefore  be  saved. 

Hogs. — Before  leaving  the  subject  of  natural  remedies,  I  feel  in 
duty  bound  to  say  a  few  words  in  favor  of  hogs  as  Curculio  destroyers. 
Abundant  proof  might  be  adduced  of  their  utility  in  an  orchard,  es- 
pecially during  the  fruit  season,  but  I  will  mention  only  the  case  of 
Messrs.  Winters  Bros.,  of  Du  Quoin,  Ills.  These  gentlemen,  for  the 
past  five  years,  have  kept  a  large  drove  of  hogs  in  their  extensive 
peach  orchard,  and  have  been  remarkably  exempt  from  the  attacks  of 
the  Little  Turk.  While  at  their  place  last  fall,  I  noticed  that  all  the 
trees  were  banked  up  with  earth  to  the  height  of  over  a  foot,  which 
prevented  th»  hogs  from  injuring  the  trunks.  They  have  never  had 
occasion  to  shake  their  trees,  and  consider  one  hog  to  the  acre  suffi- 
cient to  devour  all  the  fallen  fruit,  the  hogs  being  fed  only  during  the 
winter.  The  efficacy  of  this  hog  remedy  depends  a  great  deal  on  how 
much  one's  orchard  is  isolated  from  those  of  others,  for  it  is  very  evi- 

*  Explanation  of  Fiodrb  22. — B  represents  the  under  side  of  the  head,  showing  at  c  the  upper 
jaw  {mandible)f  at  g  the  lower  jaw  {maxil),  with  its  fonr-jointed  feelers  (palpi),  at  /  the  lover  lip 
{ialiium)i  with  its  two-jointed  feelers  {paipi),  and  at  <  the  aa/emui. 
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dent  that  it  will  avail  but  little  for  one  person  to  destroy  all  his  Cur- 
culio  while  his  neighbors  are  breeding  them  by  thousands,  so  that 
they  can  fly  in  upon  him  another  year.  They  would  also  be  of  but 
little  service  in  the  case  of  the  cherry,  as  it  remains  on  the  tree  when 
stung.  Poultry  will  be  found  valuable  in  an  orchard  as  they  also  de- 
vour the  grubs  which  fall  with  the  fruit. 

Artificial  Remedies. — Of  the  hundreds  of  patent  nostrums,  and 
of  the  dozens  of  washes  and  solutions  that  have  been  recommended 
as  Curculio  preventives  or  destroyers,  the?re  is  scarcely  one  which  is 
worth  the  time  required  to  speak  of  it.  Air-slacked  lime  thrown  on 
the  trees  after  the  fruit  is  formed,  is  effectual  in  a  certain  measure,  for 
though  it  does  not  deter  the  female  from  depositing  her  eggs,  yet  so 
long  as  the  weather  is  wet,  its  caustic  properties  seem  to  be  imparted 
to  the  water  and  enter  the  cavity  and  destroy  the  egg.  But  it  has  no 
good  effect  in  dry  weather.  An  article  went  the  rounds  of  the  papers 
last  Summer,  to  the  effect  that  Mr.  P.  E.  Rust,  of  Covington,  Ky.,  had 
tried  burning  tobacco  stems  withperfeot  success  /  But  a  letter  of  in- 
quiry which  I  addressed  to  that  gentleman  was  never  answered,  al- 
though it  contained  the  requisite  3-cent  postage  stamp,  and  the  tobac- 
co remedy  may  be  placed  by  the  side  of  the  Gas-tar  and  Coal-tar 
remedies,  which  have  proved  utterly  useless.  After  all,  as  Dr.  Hull, 
suggests,  the  successes,  so  reported,  of  these  remedies,  take  their  ori- 
gin from  insufficient  experiment,  by  persons  who  are  little  aware  of 
the  casualties  to  which  the  Curculio  is  subject,  and  who,  if  they  hap- 
pen to  get  fruit  after  applying  some  particular  mixture,  immediately 
jump  to  the  conclusion  that  it  was  on  account  of  such  mixture. 

It  may  Jtherefore  be  laid  down  as  a  maxim,  that  the  only  effectual 
and  scientific  mode  of  fighting  the  Curculio,  aside  from  that  of  picking 
up  the  fallen  fruit,  is  by  taking  advantage  of  its  peculiar  instinct 
which  on  approach  of  danger  prompts  it  to  fall;  or  in  other  words  to 
catch  it  by  jarring  the  tree.  The  most  effectual  method  of  doing  this 
on  a  large  scale  is  by  means  of  Dr.  Hull's  "Curculio  catcher,"  and  I 
give  a  description  of  it  in  the  Doctor's  own  words  : 

"To  make  a  curculio  catcher  we  first  obtain  a  light  wheel,  not  to 
exceed  three  feet  in  diameter,  the  axletree  of  which  phould  be  about 
ten  inches  long.  We  next  construct  a  pair  of  handles,  similar  to  those 
of  a  wheelbarrow,  but  much  more  depressed  at  the  point  designed  to 
receive  the  bearings  of  the  axletree,  and  extending  forward  of  the 
wheel  just  iar  enough  to  admit  a  crossbeam  to  connect  the  handles  at 
this  point ;  one-and-a-half  inches  in  the  rear  of  the  wheel  a  second  cross 
beam  is  framed  into  the  handles,  and  eighteen  to  twenty^four  inches 
further  back,  a  third.  The  two  last-named  cross-beams  have  framed  to 
their  under-sides  a  fourth  piece,  centrally,  between  the  handles,  and 
pointing  in  the  direction  of  the  wheel.  To  the  handles  and  to  the 
three  last  named  pieces,  the  arms  or  ribs  to  support  the  canvass  are  to 
be  fastened.  To  the  front  part  of  the  beam  connecting  the  handles  in 
front  of  the  wheel,  the  ram  is  attached,  this  should  be  covered  with 
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leather  stuffed  with  furniture  moss,  a  dozen  or  more  thicknesses  of 
old  hat,  leather  or  other  substance,  being  careful  to  use  no  more  than 
necessary  to  protect  the  tree  from  bruising.  Ascertain  the  elevation 
the  handles  should  have  in  driving,  and  support  them  in  that  position. 
We  now  put  in  place  the  stretchers  or  arms,  six  for  each  side,  which 
are  to  receive  and  support  the  canvas.  We  put  the  front  arms  in  po- 
sition. These  extend  back  to  near  the  centre  of  the  wheel  on  each 
Bide,  and  in  front  of  the  wheel  (for  large  machines)  say  six  feet,  and 
are  far  enough  apart  to  receive  the  largest  tree  between  them  on 
which  it  is  intended  to  operate.  The  remaining  arms  are  supported 
on  the  handles,  and  fastened  to  them  and  to  the  two  cross  and  parallel 
pieces  in  the  rear  of  the  wheel.  These  are  so  placed  as  to  divide  the 
space  at  their  outer  ends  equally  between  them  and  the  first  mention- 
ed stretchers  and  fastened  to  the  ends  of  the  handles.  Next  we  have 
ready  a  strip  of  half-inch  board  two  an  a  half  wide.  One  end  of  this 
is  secured  to  the  forward  end  of  one  of  the  front  arms,  and  in  like 
manner  to  all  the  others  on  one  side  of  the  machine,  and  fastened  to 
the  handles.  Both  sides  are  made  alike.  The  office  of  these  strips  is 
to  hold  the  outside  ends  of  the  arms  in  position;  they  also  hold  the 
front  arms  from  closing.  Tliese  outside  strips  also  receive  the  outside 
edge  of  the  canvas,  which  is  fastened  to  them  as  well  as  the  several 
arm  supports. 

"It  will  be  seen  that  the  wheel  is  nearly  in  the  center  of  the  ma- 
chine. To  cover  the  opening  at  this  point,  a  frame  is  raised  over  it, 
which  is  also  covered  with  canvas.  The  arms,  or  stretchers,  are  so 
curved  that  the  motion  of  the  machine,  in  moving  from  one  tree  to 
another,  should  bring  everything  falling  on  the  canvas  to  depressed 
points,  one  on  each  side  of  the  wheel,  where  openings  are  made  into 
funnels  emptying  into  pockets  or  bags,  for  the  reception  of  insects 
and  fallen  fruit.  The  whole  machine  should  not  exceed  ten  or  eleven 
feet  in  breadth,  by  twelve  or  thirteen  in  length.  These  are  for  large 
orchard  trees;  smaller  ones  could  be  protected  with  a  much  smaller 
machine.  If  the  frame  work  has  been  properly  balanced,  the  machine 
will  require  but  little  lifting,  and  will  be  nearly  propelled  by  its  own 
weight. 

''This  curculio  catcher,  or  machine,  is  run  against  the  tree  three  or 
four  times,  with  sufficient  force  to  impart  a  decided  jarring  motion  to 
all  its  parts.  The  operator  then  backs  far  enough  to  bring  the  machine 
to  the  center  of  the  space  between  the  rows,  turns  round  and  in  like 
manner  butts  the  tree  in  the  opposite  row.  In  this  way  a  man  may 
operate  on  three  hundred  trees  per  hour.'' 

To  run  this  machine  successfully  three  things  are  necessary:  1st 
that  the  land  be  decently  clean,  and  not  overgrown  with  rank  weeds ; 
2d,  that  the  orchard  be  sufficiently  large  to  pay  the  interest  on  the 
prime  cost  of  the  machine — about  $30;  3d,  that  the  trees  have  a  clean 
trunk  of  sonie  three  or  four  feet.  I  find  various  modifications  of  this 
machine,  both  in  our  own  State  and  in  Southern  Illinois,  and  in  some 
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instances  they  have  been  abandoned  entirely  on  account  of  the  injury 
caused  to  the  trees  from  the  repeated  blows  given  to  the  trunk.  la 
Bmall  orchards  it  will  be  found  most  profitable  to  drive  a  spike  into 
the  trunk  of  each  tree  and  to  use  two  sheets  stretched  on  frames^ 
which  can  both  be  dragged  or  carried  and  placed  in  position  by  one 
man,  while  a  second  person  gently  taps  the  iron  spike  with  a  mallet. 
To  bring  the  Curculio  down,  it  requires  a  light,  sudden  tap  which  jars, 
rather  than  a  blow  which  shakes,  and  if  the  frames  are  each  made  so 
as  to  fold  in  the  middle,  it  will  facilitate  disposing  of  those  which  fall 
upon  it. 

In  conclusion,  the  intelligent  fruit-grower  can  draw  many  a  lesson 
from  this  account  of  the  Curculio— already  somewhat  lengthy.  Thus 
in  planting  a  new  orchard  With  timber  surrounding,  the  less  valuable 
varieties  should  be  planted  on  the  outside,  and  as  the  little  rascals 
congregate  on  them  from  the  neighboring  woods  in  the  early  part  of 
the  season,  they  should  be  fought  persistently.  It  will  also  pay  to 
thin  out  all  Iruit  that  is  known  to  contain  grubs,  and  that  is  within 
easy  reach ;  while  wherever  it  is  practicable  all  rubbish  and  under- 
brush should  be  burnt  during  the  winter,  whereby  many,  yes  very 
many  of  them  will  be  destroyed  m  their  winter  quarters.  As  a  proof 
of  the  value  of  this  measure  when  it  is  feasible,  I  will  state  that  while 
the  peach  crop  of  Southern  Illinois  was  almost  an  entire  failure  in 
1868,  Messrs.  Knowles  &  Co.,  who  have  70  acres  of  peach  orchard  1{ 
miles  N.  W.  of  Makanda,  shipped  over  9000  boxes.  Though  they  had  a 
few  hogs  in  the  orchard,  there  were  not  enough  to  do  any  material 
good,  and  they  think  they  owe  their  crop  to  the  fact  of  having  cleared 
and  burnt  100  acres  surrounding  the  orchard,  in  the  early  spring  of 
that  year ;  for  in  1867  the  Curculios  had  been  very  bad  with  them. 
Judge  Kimble,  who  lives  4  miles  N.  E.  of  Oobden,  also  had  a  good 
crop  free  from  their  marks,  which  he  attributes  to  having  burnt  around 
the  orchard  in  the  spring  of  the  year. 


TIIE  CODLING  MOTH  OR  APPLE- WORM— (7(Xrp(>c^/?5a  pomonel- 

la^  Linn. 

(Lepidoptera,  Tortricidae.) 

The  Apple- worm,  I  find  to  be  quite  common  all  over  the  State,  as  it 
is  in  almost  all  parts  of  the  civilized  world  where  apples  are  grown. 
Dr.  Trimble  has  devoted  page  after  page  to  the  consideration  of  this 
little  pest,  and  yet  its  whole  history  and  the  means  of  preventing  its  in- 
sidious work  may  be  given  in  a  very  few  lines.  It  was  originally  a  den- 
izen of  the  Old  World,  but  was  introduced  into  this  country  about  the 
beginning  of  the  present  century.  The  following  figure  represents  it 
in  all  its  states,  and  gives  at  a  glance  its  natural  history  :  a  represents 
a  section  of  an  apple  which  has  been  attacked  by  the  worm,  showing 
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the  burrowings  and  channel  of  exit  to  the  left;  J,  the  point  at  which 
the  egg  was  laid  and  at  which  the  young  worm  entered ;  Cy  the  fall 

[Fig.  24] 


grown  worm;  A,  its  head  and  first  segment  magnified;  i,  the  cocoon 
which  it  spins ;  dy  the  chrysalis  to  which  it  changes ;  /J  the  moth  which 
escapes  from  the  chrysalis,  as  it  appears  when  at  rest;  ^,  the  same 
with  wings  expanded.  The  worm  when  young  is  whitish,  with  usually 
an  entirely  black  head  and  a  black  shield  on  the  top  of  the  first  seg- 
ment. When  full  grown  it  acquires  a  flesh-colored  or  pinkish  tint, 
especially  on  the  back,  and  the  head  and  top  of  first  segment  become 
more  brown,  being  usually  marked  as  at  Figure  24  h.  It  is  sparsely 
covered  with  very  minute  hairs  which  take  their  rise  from  minute  ele- 
vated points,  of  which  there  are  eight  on  each  segment.  The  cocoon 
is  invariably  of  a  pure  white  color  on  the  inside,  but  is  disguised  on 
the  outride  by  being  covered  with  minute  fragments  of  whatever 
substance  the  worm  happens  to  spin  to.  The  chrysalis  is  yellowish 
brown,  with  rows  of  minute  teeth  on  its  back,  by  the  aid  of  which  it 
is  enabled  to  partly  push  itself  out  of  its  cocoon,  when  its  time  to 
issue  as  a  moth  arrives.  The  moth  is  a  most  beautiful  object ;  yet,  as 
has  been  well  remarked  by  an  anonymous  writer,*  from  its  habits  not 
being  known  it  i&  seldom  seen  in  this  state,  and  the  apple-grower  as 
a  rule,  ^^  knows  no  more  than  the  man  in  the  moon  to  what  cause  he 
is  indebted  for  the  basketfuls  of  worm-eaten  windfalls  in  the  stillest 
weather."  Its  fore  wings  are  marked  with  alternate,  irregular  trans- 
verse wavy  streaks  of  ash-gray  and  l)rown,  and  have  on  the  inner  hind 
angle  a  large  tawny  brown  spot,  with  streaks  of  bright  bronze  color  or 
gold. 

The  apple  is,  so  to  speak,  our  democratic  fruit,  and  while  stone 
fruit  is  grown  but  in  certain  regions,  this  is  cultivated  all  over  the 
country.  The  Codling  moth  is  then  even  more  injurious  than  the  Cur- 
culio.  Unlike  the  Curculio,  it  is  mostly  two-brooded,  the  second 
brood  of  worms  hybernating  in  the  larval  state,  inclosed  in  their  snug 


*  Entomological  Magaxine^  London,  Vol.  I,  p.*  144« 
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little  silken  houses,  and  ensconced  under  some  frag:ment  of  bark  or 
other  shelter.    The  same  temperature  which  causes  our  apple  trees  to 
burst  their  beauteous  blossoms,  releases  the  Codling  moth  from  its 
pupal  tomb,  and  though  its  wings  are  at  first  damp  with  the  imprint  of 
the  great  Stereotyping  Establishment  of  the  Almighty,  they  soon  dry 
and  expand  under  the  genial  spring-day  sun,  and  enable  each  to  seek 
its  companion.    The  moths  soon  pair,  and  the  female  flits  from  blossom 
to  blossom,  deftly  depositing  in  the  calyx  of  each  a  tiny  yellow  egg. 
As  the  fruit  matures,  the  worm  develops.    In  thirty-three  days,  under 
favorable  circumstances,  it  has  become  tull-fed;   when,  leaving  the 
apple,  it  spins  up  in  some  crevice,  changes  to  chrysalis  in  three  days, 
and  issues  two  weeks  afterwards   as  moth,  ready  to  deposit  again, 
though  not  always  in  the  favorite  calyx  this  time,  as  1  have  found  the  * 
young  worm  frequently  entering  from  the  side.    Thus  the  young  brood 
of  Codling  moths  appear  at  the  same  time  as  the  young  Curculios,  the 
difference  being  that  instead  of  living  on  through  fall  and  winter,  as 
do  the  latter,  they  deposit  their  eggs  and  die,  it  being  the  progeny 
from  these  eggs  which  continues  the  race  the  ensuing  year.    Though 
two  apples  side  by  side  may,  the  one  be  maturing  a  Curculio,  the 
other  a  Codling  moth,  the  larva  of  the  latter  can  always  be  distin- 
guished from  the  former  by  having  six  horny  legs  near  the  head,  eight 
fleshy  legs  in  the  middle  of  the  body,  -^ni  two  at  the  caudal  extremity, 
while  the  Curculio  larva  hasn't  the  first  trace  of  either. 

In  latitude  38°  the  moths  make  their  appearance  about  the  first  of 
May,  and  the  first  worms  begin  to  leave  the  apples  from  the  5th  to  the 
10th  of  June  and  become  moths  again  by  the  fore  part  of  July.  While 
some  of  the  first  worms  are  leaving  the  apples,  others  are  but  just 
hatched  irom  later  deposited  eggs,  and  thus  the  two  broods  run  into 
each  other;  but  the  second  brood   of    worms  (the  progeny  of  the 
moths  which  hatch  out  after  the  first  of  July),  invariably  passes  the 
winter  in  the  worm  or  larval  state,  either  within  the  apple  after  it  is 
plucked,  or  within  the  cocoon.    I  have  had  them  spin  up  as  early  as 
the  latter  part  of  August,  and  at  different  dates  subsequently  till  the 
middle  of  November,  and  in  every  instance,  whether  they  spun  up 
early  or  late  in  the  year,  they  remained  in  the  larval  state  till  the 
middle  of  April,  when  they  all  changed  to  chrysalids  within  a  few 
days  of  each  other.    Furthermore,  they  not  only  remain  in  the  larval 
state,  but  in  many  instances  where  I  have  had  them  in  a  warm  room, 
they  have  been  active  throughout  the  winter,  and  would  always  fasten 
up  the  cuts  made  in  their  cocoons,  even  where  the  operation  was  per- 
formed five  and  six  times  on  the  same  individual.   These  active  worms 
perfected  themselves  in  the  spring  as  well  as  those  which  had  not 
been  disturbed,  and  this  fact  would  indicate  that  the  torpid  or  dor- 
mant state,  so  called,  is  not  essential  to  the  well  being  or  the  prolon- 
gation of  life  of  some  insects. 

Though  the  Codling  moth  prefers  the  apple  to  the  pear,  it  never- 
theless breeds  freely  in  the  latter  fruit,  for  I  have  myself  raised  the 
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moth  from  pear«boring  larysB,  and  the  fact  was  recorded  many  years, 
ago  by  the  German  entomologist,  Kollar.  It  also  inhabits  the  fruit  of 
the  crab-apple  and  quince,  and  is  not  even  confined  to  pip-fruit,  for 
Dr.  T.  C.  Hilgard,  of  St,  Louis,  bred  a  specimen,  now  in  my  cabinet, 
from  the  sweetish  pulp  of  a  species  of  screw-bean  {Strombocarpa 
monoica)  which  grows  in  pods,  and  which  was  obtained  from  the 
Eocky  Mountains,  while  Mr.  Wm.  Saunders,  of  London,  Ontario,  Can- 
ada, has  also  found  it  attacking  the  plum  in  his  vicinity.*  This  is 
entirely  a  new  trait  in  the  history  of  our  Codling  moth,  and  is  another 
evidence  of  the  manner  in  which  certain  individuals  of  a  species  may 
branch  off  from  the  old  beaten  track  of  their  ancestors.  This  change 
of  food  sometimes  produces  a  change  in  the  insects  themselves,  and  it 
would  not  be  at  all  surprising,  if  this  plum-feeding  sect  of  the  Cod- 
ling moth,  should  in  time  show  variations  from  the  normal  pip-fruit 
feeding  type.  As  Mr.  Saunders  is  a  well  known  entomologist,  it  is 
not  likely  that  he  has  been  mistaken  in  the  identifict^tion  of  the  spe- 
cies, for  the  only  other  worm  of  this  character  which  is  known  to 
attack  the  plum  in  America,  is  the  larva  of  Mr.  Walsh's  Plum  moth 
(Semasia  prunivora)  which  is  a  very  much  smaller  insect  than  the 
Codling  moth.  Mr.  Saunders  says  that  his  plum  crop  suffered  con- 
siderably from  this  cause  and  that  the  operation  appeared  to  be  per- 
formed by  the  second  brood,  the  plums  falling  much  later  than  those 
stung  by  the  Curculio — ^remaining  in  fact  on  the  tree  till  nearly  ripe. 
I  do  not  think  that  this  insect  has  yet  acquired  an  appetite  for  the 
plum  in  the  States.  As  a  general  rule,  there  is  but  a  single  worm  in 
each  apple,  but  two  are  sometimes  found  in  one  and  the  same  fruit. 

Eemsdieb.— Though  with  some  varieties  of  the  apple,  the  fruit  re- 
mains on  the  tree  till  after  the  worm  has  left  it,  yet  by  far  the  greater 
portion  of  the  infested  fruit  falls,  prematurely  with  the  worm,  to  the 
ground ;  hence  much  can  be  done  toward  diminishing  the  numbers  of 
this  little  pest  by  picking  up  and  destroying  the  fallen  fruit  as  soon  as 
it  touches  the  ground.  For  this  purpose,  hogs  will  again  be  found 
quite  valuable,  when  circumstances  allow  of  their  being  turned  into 
the  orchard.  Abundant  testimony  might  be  given  to  prove  this,  but 
I  make  room  only  for  the  following  from  Mr.  Suel  Foster,  of  Musca- 
tine,  Iowa,  whom  I  know  to  be  abundantly  capable  of  forming  a  pro- 
per  judgment: 

"I  have  twenty-four  acres  of  my  orchards  seeded  to  clover,  and' 
last  year  I  turned  the  hogs  in.  I  now  observe  that  where  the  hoga^ 
ran  last  year,  the  apples  have  not  one-fourth  the  worms  that  they 
have  on  other  trees.  I  this  year  turned  the  hogs  into  my  oldest 
(home)  orchard.!" 

*  Bcport  of  tht  OommiiaioQer  of  Agriodtwc  awT  Arte,  of  tht  Prorinct  of  0Btirio».fQdr  tbr 
year  1868,  psgt  200. 

t  Traniftctiong  nUnoif  SUt«  Horticoltonl  Sociftj,  1867,  pftge  118. 
5  B  8  1 
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Mr.  Huron  Burt,  of  Williamsburg,  Mr,  F.  R.  Allen,  of  Allenton 
and  Mr.  Yarnum,  of  Sulphur  Springs,  have  also,  each  of  them,  testified 
to  me  as  to  the  good  effects  obtained  from  allowing  hogs  the  run  of 
their  orchards. 

There  is,  however,  a  more  infallible  remedy,  and  one  which  is  al- 
ways practicable.    It  is  that  of  entrapping  the  worms.    This  can  be 
done  by  hanging  an  old  cloth  in  the  crotches  of  the  tree,  or  by  what 
is  known  as  Dr.  Trimble's  hay-band  system,  which  consists  of  twisting 
a  hay-band  twice  or  thrice  around  the  trunk  of  the  tree.    To  make 
this  system  perfectly  eflFectual,  I  lay  down  the  following  as  rules : 
Isty  the  huy-hand  should  he  placed  around  the  tree  ly  the  drat  or  June^ 
an,d  k&pt  on  till  every  apple  is  off  the  tree  ;  2cf,  it  should  he  pushed  up 
or  down^  and  the  worms  and  chrysalids  crushed  that  were  under  it^ 
every  week^  or  at  the  very  latest^  every  two  weeks  ;  3rf,  the  trunk  of  the 
tree  should  he  kept  free  from  old  rough  hark^  so  as  to  give  the  worms 
.no  other  place  of  shelter^  and^  4M,  the  ground  itself  should  he  kept 
clean  from  weeds  and  ruhhish.    But,  as  already  stated  on  a  previous 
page,  many  of  the  worms  of  the  second  brood  yet  remain  in  the  apples 
even  after  they  are  gathered  for  the  market.    These  warmy  apples 
are  barrelled  up  with  the  sound  ones,  and  stored  away  in  the  cellar 
or  in  the  barn.    From  them  the  worms  continue  to  issue,  and  they 
generally  find  plenty  ot  convenient  corners  about  the  barrels  in  which 
to  form  their  cocoons.    Hundreds  of  these  cocoons  may  sometimes 
be  found  around  a  single  barrel,  and  it  therefore  becomes  obvious 
that,  no  matter  how  thoroughly  the  hay-band  system  had  been  carried 
out  during  the  summer,  there  would  yet  remain  a  sufficiency  in  such 
situations  to  abundantly  continue  the  species  another  year.    And 
when  we  consider  that  every  female  moth  which  escapes  in  the  spring, 
lays  from  two  to  three  hundred  eggs,  tod  thus  spoils  so  many  apples, 
the  practical  importance  of  thoroughly  examining,  in  the  spring  of 
the  year,  all  barrels  or  other  vessels  in  which  apples  have  been  stored 
becomes  at  once  apparent.    It  should,  therefore,  also  be  made  a  rule 
to  destroy  all  the  cocoons  which  are  found  on  such  barrels  or  vessels 
either  by  burning  them  up  or  by  immersing  them  in  scalding  hot 
water. 

Now,  there  is  nothing  in  these  rules  but  can  be  performed  at  little 
trouble  and  expense.  Their  execution  must  henceforth  be  considered 
a  part  of  apple-growing.  Let  every  apple-grower  in  Missouri  carry 
them  out  strictly,  and  see  that  his  neighbors  do  likewise,  and  fine, 
smooth,  unblemished  fruit  will  be  your  reward ! 

The  philosophy  of  the  hay-band  system  is  simply  that  the  worms, 
in  quitting  the  fruit,  whether  while  it  is  on  the  tree  or  on  the  ground, 
in  their  search  for  a  cozy  nook,  in  which  to  spin  up,  find  the  shelter 
given  by  the  hay-band  just  the  thing,  and  in  ninety-nine  cases  out  of 
a  hundred)  they  will  accept  of  the  lure,  if  no  other  more  enticing  be 
in  their  way.  1  have  thoroughly  tested  this  remedy  the  past  summer, 
and  have  found  it  far  more  effectual  than  I  had  anticipated,  wherever 
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the  above  roles  were  recognized.  Under  two  hay-bands  which  were 
kept  around  a  single  old  isolated  tree,  through  the  months  of  June, 
July  and  August,  I  found  every  week  of  the  last  two  months  an  aver- 
age of  fifty  cocoons. 

I  have  often  smiled  in  my  journeyings  through  the  State,  to  see 
the  grin  of  incredulity  spread  over  the  face  of  some  unsophisticated 
fanner  as  I  recounted  the  natural  history  of  this  Codling  moth,  and  ^ 
urged  the  application  of  the  hay-band.  Magic  spell  or  fairy  tale  could 
not  more  thoroughly  have  astounded  some  of  them  than  the  unmask- 
ing of  this  tiny  enemy  and  the  revealing  of  the  proper  preventive. 

Ihe  burning  of  fires  has  been  recommended,  under  the  supposi- 
tion that  the  moths  will  fly  into  them  and  get  destroyed.  I  have  no 
faith  whatever  in  the  process,  so  far  as  regards  this  particular  species, 
for  though  it  is  true  that  the  moths  fly  and  deposit  their  eggs  in  the 
evening,  I  do  not  believe  they  are  attracted  to  the  light,  as  are  some 
others,  for  I  have  never  been  able  to  thus  attract  any  myself. 


CUT-WORM& 

(Lepidoptera  NoctoidsB.) 
THE  NATUKAL  HISTORY  OP  TWELVE  DISTINCT  SPECIES. 

There  are  several  different  kinds  of  insects  that  are  known  by  the 
popular  name  of  cut- worm.  Thus,  the  White  grub,  or  larva  of  the 
common  May  beetle  (Laohnoaterna  quercina^  Knoch),  and  the  differ- 
ent species  of  wire-worms^  the  larvae  of  our  Click  beetles  ( Elater 
family)  are  all  called  cut-worms  in  some  part  or  other  of  the  United 
States.  But  I  shall  confine  the  term  to  those  caterpillars,  which,  for 
the  most  part,  have  the  habit  of  hiding  just  under  the  surface  of  the 
earth  daring  the  day,  and  feeding  either  on  the  roots,  stems  or  leaves 
of  plants  during  the  night. 

Most  of  these  caterpillars  have  the  very  destructive  habit  of  cut- 
ting, or  entirely  severing  the  plant  on  which  they  feed,  just  above  or 
below  the  ground.  On  this  account  they  have  received  the  name  of 
(7t^^worras,  and  not  because  when  cut  in  two,  each  end  will  reproduce 
itself  as  some  people  have  supposed;  for  although  some  polyps 
and  other  animals  belonging  to  the  great  class  radiata  in  the  animal 
kingdom,  have  this  curious  power  of  multiplying  by  division,  it  is  not 
possessed  by  any  insect,  and  after  having  mutilated  one  of  these  cut- 
worms, the  farmer  need  never  fear  that  he  has  thereby  increased,  in- 
stead of  having  decreased  their  number.  From  this  habit  of  cutting, 
they  prove  a  far  greater  nuisance  than  if  they  were  to  satisfy  their 
appetites  in  an  honest  manner.  In  the  latter  case  we  might  feel  like 
letting  them  go  their  way  in  peace,  but  as  with  the  Baltimore  oriole, 
which  abrades  and  ruins  a  hundred  grapes  where  it  would  require  one 
for  food,  we  feel  vexed  at  such  wanton  destruction  of  our  products, 
and  would  gladly  rid  ourselves  of  such  nuisances. 
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These  caterpillars  are  called  surface  caterpillars  in  England,  in 
which  country,  as  well  as  on  the  continent  of  Europe,  they  have  long 
been  known  to  do  great  damage  to  vegetables,  and  especially  to  the 
cabbage,  mangel-wurzel  and  turnip.  There  are  many  different  species 
and  they  vary  in  size  and  detail  of  markings ;  but  all  of  them  are 
smooth,  naked  and  greasy-looking  worms  of  some  shade  of  green, 
gray,  brown  or  black,  with  a  polished,  scaly  head,  and  a  shield  of  the 
same  color  on  the  top  of  the  first  and  last  segments ;  while  most  of 
thein  have  several  minute  shiny  spots  on  the  other  segments,  each 
spot  giving  rise  to  a  minute  stiff  hair.  They  also  have  the  habit  of 
curling  up  in  a  ball  when  disturbed,  as  shown  at  Figure  2,  in  Plate  1. 
They  produce  moths  of  sombre  colors  which  are  known  as  Owlet  or 
Eustic  moths,  and  the  species  that  have  so  far  been  bred  in  this  coun- 
try, belong  to  one  or  other  of  the  four  genera,  Agroii»^  Hadenaj 
Mameatra  or  Celeena,  These  moths  fly,  for  the  most  part  by  ni^ht, 
though  some  few  of  them  may  be  seen  flying  by  day,  especially  in 
cloudi'  weather.  They  frequently,  even  in  large  cities,  rush  into  a 
room,  attracted  by  the  light  of  gas  or  candle,  into  which  they  heed- 
lessly plunge  and  singe  themselves.  They  rest  with  the  wings  closed 
more  or  less  flatly  over  the  body,  the  upper  ones  entirely  covering 
the  lower  ones,  and  these  upper  wings  always  have  two,  more  or  less 
distinctly  marked  spots,  the  one  round,  the  other  kidney-shaped. 

The  natural  history  of  most  of  these  cut-worms  may  be  thus 
briefly  given.  The  parent  moth  attaches  her  eggs  to  some  substance 
near  the  ground,  or  deposits  them  on  plants,  mostly  during  the  latter 
part  of  summer,  though  occasionally  in  the  spring  of  the  year. 
Those  which  are  deposited  during  late  summer,  hatch  early  in  the 
fall,  and  the  young  worms,  crawling  into  the  ground  feed  upon  the 
tender  roots  and  shoots  of  herbaceous  plants.  At  this  time  of  the 
year,  the  worms  being  small  and  their  food  plentiful,  the  damage  they 
do  is  seldom  noticed.  On  the  approach  of  winter  they  are  usually  . 
about  two-thirds  grown,  when  they  descend  deeper  into  the  ground, 
and,  curling  themselves  up,  remain  in  a  torpid  state  till  the  following 
ftpring.  When  spring  returns,  they  are  quite  ravenous,  and  their  cut- 
ing  propensities  having  fully  developed,  they  ascend  to  the  surface 
and  attack  the  first  green  succulent  vegetation  that  comes  in  their  way. 
When  once  full  grown  they  descend  deeper  into  the  earth,  and  form  for  , 
■  ^^^^1?^'  themselves   oval    chambers,   in   which    they 

*":^M^^^^  change  to  chrysalids,  as  shown  in  the  annexed 
[cut  (Fig.  25).  In  this  state  they  remain  from 
!two  to  four  weeks,  and  finally  come  forth  as 
moths,  during  the  months  of  June,  July  and 
August,  the  chrysalis  skin,  being  in  most  cases  so  thin,  that  it  is  im- 
possible to  preserve  it.  These  moths  in  time  lay  eggs,  and  their  pro- 
geny goes  through  the  same  cycle  of  changes.  Some  species,  how- 
ever,  as  I  shall  presently  show,  are  most  likely  two-brooded,  while 
ethers  pass  through  the  winter  in  the  chrysalis  state. 

Digitized  by  CjOOQ IC 


!rHS  BTATB  BNTOMOLOOIST.  ^  69 

Dr.  Ktch  states  that  he  had  great  difficulty  in  breeding  these  cut- 
worms to  the  perfect  moths,  ^^as  the  worms  on  finding  themselves  im- 
prisoned, hurriedly  crawl  around  and  around  the  inner  side  of  their 
prison,  night  after  night,  until  they  literally  travel  themselves  to 
death,"  Consequently  the  natural  history  of  but  one  or  two  of  them 
has  hitherto  been  known.  I  have  found,  however,  that  by  giving 
them  the  proper  conditions  they  are  not  so  very  difficult  to  breed, 
and  after  giving  some  account  of  a  certain  class  of  cut-worms 
which  have  the  habit  of  climbing  up  trees,  I  will  briefly  describe 
those  species  which  I  have  traced  through  their  transformations, 
60  that  they  may  be  readily  recognized,  and  afterwards  suggest 
the  proper  remedies. 

CWMBING  CUT-WOKMS. 

Orchardists  in  spring  frequently  find  the  hearts  of  their  fruit  buds 
— on  young  trees  especially — entirely  eaten  out  and  destroyed,  and 
this  circumstance  is  attributed  to  various  causes,  winged  insects, 
beetles,  slugs  for  instance ;  or  even  to  late  frosts,  unsuitable  climate, 
etc.  Never  have  cut- worms  received  the  blame,  all  of  which  should 
be  ascribed  to  them,  for  the  game  hold  of  many  species  on  a  sandy 
soil  in  early  spring,  is  the  fruit  tree.  This  is  a  very  important  fact  to 
fruit  raisers,  and  let  those  who  have  essayed  to  grow  the  dwarf  apple 
and  pear,  on  a  sandy  soil,  and  have  become  discouraged,  as  many 
have,  from  finding  their  trees  afiected  each  year  in  this  way,  take 
hope;  for  knowing  the  cause,  they  may  now  easily  prevent  it. 

These  climbing  cut-worms  will  crawl  up  a  tree  eight  or  ten  feet 
high,  and  seem  to  like  equally  well  the  leaves  of  the  pear,  apple  and 
grape. 

They  work  during  the  night,  always  descending  just  under  the 
surface  of  the  earth  again  at  early  dawn,  which  accounts  for  their 
never  having  been  noticed  in  this  their  work  of  destruction  in  former 
years.  They  seldom  descend  the  tree  as  they  ascend  it,  by  crawling, 
but  drop  from  the  bud  or  leaf  on  which  they  have  been  feeding;  and 
it  is  quite  interesting  to  watch  one  at  early  mom  when  it  has  become 
full  fed  and  the  tender  skin  seems  ready  to  burst  from  repletion,  and 
see  it  prepare  by  a  certain  twist  of  the  body  for  the  fall.  This  fact 
also  accounts  for  trees  on  hard,  tenacious  soil,  being  comparatively 
exempt  from  them,  as  their  instinct  doubtless  serves  them  a  good  turn 
either  in  preventing  them  from  ascending  or  by  leading  the  parent 
moth  to  deposit  her  eggs  by  preference  on  a  light  soil. 

These  facts  were  published  in  the  Prairie  Farmer  of  June  2, 1866, 
accompanied  with  descriptions  by  myself  of  three  of  the  worms  that 
were  found  to  have  this  habit;  and  the  observations  were  made  on 
Mr.  J.  W.  Cochran's  farm  at  Calumet,  Illinois.  In  speaking  of  these 
same  climbing  cut-worms,  in  the  same  article  Mr.  Cochran  says : 

"  They  destroy  low  branched  fruit  trees  of  all  kinds,  except  the 
peach,  feeding  on  the  fruit  buds  first,  the  wood  buds  as  a  second 
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choice,  and  preferring  them  to  all  other  things,  tender  grape  buds  and 
shoots  (to  which  they  are  also  partial)  not  excepted— the  miller  al- 
ways preferring  to  lay  her  eggs  near  the  hill  or  mound  over  the  roots 
of  the  trees  in  the  orchard ;  and  if,  as  is  many  times  the  case,  the 
trees  have  a  spring  dressing  of  lime  or  ashes  with  the  view  of  prevent- 
ing the  May  beetles'  operations^  this  will  be  selected  with  unerring 
instinct  by  the  miller^  thus  giving  her  larvae  a  fine  warm  bed  to  cover 
themselves  up  in  during  the  day  iVom  the  observations  of  their  ene- 
mies. They  will  leave  potatoes,  peas  and  all  other  young  green  things 
for  the  buds  of  the  apple  and  the  pear.  The  long,  naked  young  trees 
of  the  orchard  are  aliaost  exempt  from  their  voracious  attacks,  but  I 
have  found  them  about  midnight,  of  a  dark  and  damp  night  well  up  in 
the  limbs  of  these.  The  habit  of  the  dwarf  apple  and  pear  tree  however 
just  suits  their  nature,  and  much  of  the  complaint  of  those  people 
who  can  not  make  these  trees  thrive  on  a  sandy  soil,  has  its  source 
and  foundation  here,  though  apparently  utterly  unknown  to  the  or- 
chardist  There  is  no  known  remedy ;  salt  has  no  properties  repulsive 
to  them,  the^  burrow  in  it  equally  as  quick  as  in  lime  or  ashes.  To- 
bacco, soap  and  other  diluted  washes  do  not  even  provoke  them ;  but 
a  tin  tube  6  inches  in  length,  opened  on  one  side  and  closed  around 
the  base  of  the  tree,  fitting  close  and  entering  at  the  lower  end  aa 
inch  into  the  earth,  is  what  the  lawyers  would  term  an  effectual  es- 
stopper  to  further  proceedings. 

^^  If  the  dwarf  tree  branches  so  low  from  the  ground  as  not  to  leave 
6  inches  clear  of  trunk  between  the  limbs  and  ground,  the  limbs  must 
be  sacrificed  to  save  the  tree — as  in  two  nights  four  or  five  of  these 
I>ests  will  fully  and  effectually  strip  a  four  or  five  year  old  dwart  of 
every  fruit  and  wood  bud,  and  often  when  the  tree  is  green,  utterly 
denude  it  of  its  foliage.  I  look  upon  them  as  an  enemy  to  the  orchard 
more  fatal  than  the  canker  worm  when  left  to  themselves,  but  fortu- 
nately for  mankind  more  surely  headed  off.'' 

Harris  gives  us  the  earliest  intimation  of  this  climbing  character 
in  these  worms,  on  page  450  of  his  work,  where  he  says,  that  **  in  the 
summer  of  1851,  an  agricultural  newspaper  contained  an  account  of 
certain  naked  caterpillars,  that  came  out  of  the  ground  in  the  nighty 
and  crawling  up  the  trunks  of  fruit-trees,  devoured  the  leaves,  andre- 
turned  to  conceal  themselves  in  the  ground  before  morning."  But 
until  the  above  article,  from  which  1  have  quoted,  was  published,  the 
fact  was  not  generally  known  and  none  of  the  species  had  been  iden- 
tified. 

They  seem  to  prefer  the  apple,  pear  and  grape-vine,  though  they 
also  attack  the  blackberry,  raspberry,  currant,  and  even  rose-bushes 
ard  ornamental  trees.  Nor  do  they  confine  themselves  to  dwarf  trees^ 
as  the  following  extract  from  a  letter  by  John  Townloy,  of  Marquette 
Co.,  Wis.,  to  the  Practiced  Entomologist  for  March^  1867,  abundantly 
proves. 
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"  During  the  last  two  years  at  least,  young  apple-trees  in  this  lo- 
cality have  been  much  iiyured  by  having  their  buds  destroyed.  My 
observations  last  spring  led  me  to  conclude,  that  a  worm  very  like  the 
cut- worm,  and  having  the  same  habit  of  hiding  just  beneath  the  sur- 
face of  the  soil  during  the  day  and  feeding  by  night,  was  the  cause  of 
the  mischief.  ****** 

^^  Soon  after  snow  had  gone  in  1865, 1  pruned  a  lot  of  apple-trees 
then  four  years  planted.  The  wood  at  the  time  seemed  alive  and 
sound.  When  older  trees  were  coming  into  leaf,  these  remained  al- 
most  destitute  of  foliage ;  and  on  examining  them,  it  was  found,  that 
most  of  the  buds,  especially  those  on  shoots  formed  the  preced- 
ing year,  were  gone — ^removed  as  clean  as  if  they  had  been  picked 
out  with  a  point  of  a  knife.  The  bark  in  small  patches  near  the  ends 
of  some  of  the  shoots  had  also  been  eaten  or  chipped  off.  As  many 
small  birds  had  been  seen  about  the  trees,  the  conclusion  was  arrived 
at  that  they  had  probably  eaten  the  buds.  In  the  fall,  mounds  of 
earth  were  thrown  up  around  the  stems  of  these  trees,  and  of  another 
lot  two  years  planted.  These  mounds  were  being  leveled  on  the  6th 
of  May  last;  and  soon  after  commencing  the  work,  several  large  cut- 
worms like  grubs  were  noticed.  This,  coupled  with  the  fact,  that  in 
the  preceding  spring,  I  had  caught  a  worm  like  these  in  the  very  act 
of  eating  out  a  bud  high  up  the  stem  of  a  young  Gatalpa,  around 
which  I  had  thrown  a  blanket  the  evening  before,  to  shield  it  from 
frost,  induced  me  to  suspect  that  they  and  not  the  birds  destroyed  the 
buds.  This  led  to  an  examination  of  the  untouched  mounds ;  and  in 
the  soil  immediately  surrounding  the  stem  of  each  tree,  I  found  from 
about  five  to  ten  of  these  w.orms.  Twenty-three  were  taken  from  the 
soil  around  a  plant  of  the  Rome  Beauty  apple.  *  *  *  On 
a  warm  dewy  night  about  the  middle  of  the  month,  I  took  a  lamp  and 
suddenly  jarred  several  of  the  trees ;  when  some  of  these  worms 
came  tumbling  to  the  ground.  The  evidence  against  them  would 
have  been  more  conclusive,  if  I  had  searched  the  branches  and  found 
them  there  and  at  work.  That  however,  I  omitted  to  do.  I  have  had 
fruit  trees  planted  here  sixteen  years,  but  never  had  the  buds  de- 
stroyed so  as  to  attract  my  attention  before  (he  last  two  years ;  nor  have 
I  had  any  complaints  from  my  neighbors  on  this  point,  except  during, 
that  time.  Orchards  are  not  very  common  here,  but  in  three  Qtbors. 
in  this  town,  I  know  young  trees  have  been  injured  as  in  piy  own 
during  the  last  two  years.  *  *  *  j  grow  no  dwarf 

apples ;  mine  are  all  standard  trees  worked  on  the  ordinary  applQ 
stock.'' 

Mr.  Cochran  also  found  them  last  spring,  up  among  the  highest 
branches  of  his  standard  as  well  as  his  dwarf  trees. 

The  subject  is  all  importitnt  to  the  orchardist,  and  to  those  espec* 
ially  who  have  young  and  newly  planted  trees  on  a  light  soil;  for. 
there  aro  many  who  have  had  their  trees  injured  by  the  buds  being 
devoured  in  this  manner,  who  never  dreamed  of  preventing  such  au 
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occurrence,  for  the  reason  that  the  mischief  was  attributed  to  birds* 
Thus  our  Quail,  Purple-finch,  and  many  other  birds,  have  too  often 
unjustly  received  the  execrations  of  the  culturist,  which  that  evil  ge- 
nius the  cut- worm,  alone  deserved.  To  understand  an  enemy's  foible 
is  to  have  conquered,  and  when  we  learn  the  source  of  an  evil  it  need 
exist  no  longer.  The  range  of  these  climbing  worms  seems  to  be 
wide,  for  we  have  undoubted  evidence  of  their  attacking  the  grape- 
vine, even  in  California,  and  I  have  found  two  species  in  Missouri, 
which  have  the  same  habit.  Climbing  cut- worms  frequently  have  the 
same  habit  of  severing  plants,  as  those  which  have  never  been  known 
to  climb,  and  I  very  much  incline  to  believe  that  this  habit  is  only 
acquired  in  the  spring  time,  and  most  cut-worms  will  mount  trees  if 
they  are  forced  to  do  so,  by  the  absence  of  herbaceous  plants. 

THE  VARIEQATED  CUT-WORM.— PI.  1,  Figi.  1,  2,  S  and  4. 
(Lftrva  of  the  Unarmed  Riutic,  AgrotU  inermif,  HarriB.) 

During  the  latter  part  of  May,  Mr.  Isidor  Bush,  of  Bushburg,  Mo., 
brought  me  several  greasy-looking  worms,  which  had  been  feeding 
on,  and  doing  considerable  damage  to  a  lot  of  young  Creveling  grape- 
vines, which  he  had  in  cold  frames.  As  I  ascertained  afterwards,  up- 
on visiting  Mr.  Bush's  place,  they  lay  concealed  during  the  day,  just 
under  the  surface  of  the  rich  earth,  contained  ii^  the  frames,  and 
mounted  the  vines  to  feed,  during  the  night  time.  The  weather  be- 
ing warm,  Mr.  B.  at  my  suggestion,  threw  open  the  frames  during  the 
day  and  allowed  the  chickens  to  get  in  them,  and  two  days  after  do- 
ing this,  there  was  not  a  worm  to  be  found.  By  the  30th  of  May,  these 
worms  had  grown  to  be  of  great  size,  measuring  nigh  two  inches  in 
length.  When  full  grown  they  are  mottled  with  dull  flesh-color, 
brown  and  black,  with  elongated,  velvety-black  marks  each  side,  as 
shown  at  Plate  1,  Figure  2.  The  head  is  light  gray  and  mottled,  and 
marked  as  shown  in  Figure  3,  and  each  segment  on  the  back  appears 
as  in  Figure  4  of  the  same  plate. 

About  the  time  these  worms  were  completing  their  growth,  they 
having  most  likely  developed  earlier  than  usual,  in  the  unnatural  heat 
of  the  frames,  I  received  from  J.  M.  Shaffer,  Secretary  of  the  Ipwa 
State  Agricultural  Society,  some  eggs  which  he  found  on  a  cherry 
twig.  These  eggs  were  quite  small,  of  a  pink  color,  with  ribs  radiat- 
ing from  a  common  centre,  and  were  deposited  in  a  batch.  Exactly 
similar  eggs,  found  on  an  apple  twig,  were  presented  to  the  Alton 
Horticultural  Society,  at  its  June  meeting,  by  Mr.  L.  W.  Lyon,  of  Be- 
thalto,  Ills.;  while  I  subsequently  found  a  batch  of  the  very  same  eggs 
on  a  White  mulberry  leap,  taken  from  a  tree  growing  near  St.  Louis. 
Between  the  24th  and  30th  of  May,  the  young  hatched  from  these 
eggs,  in  the  shape  of  minute,  thread-like  worms  of  a  dl^ty  yellow  col- 
or, and  covered  with  the  spots,  already  spoken  of  as  occurring  on  all  cut- 
worms, which  are  at  this  time  in  this  species  quite  dark  and  conspic- 
uous. In  this  early  stage  of  their  growth,  they  did  not  hide  themselves 
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in  the  ground,  and  had,  furthermore,  the  peculiarity  of  looping  up  the 
back  when  In  motion,  in  the  same  manner  as  does  the  Canker- worm, 
and  as  do  all  other  geometers  or  span  worms.  After  the  first  moult, 
which  took  place  six  days  after  hatching,  the  dark  spots  became  al- 
most obliterated,  the  characteristic  markings  of  this  same  Variegated 
cut-worm  which  I  had  received  from  Mr.  Bush,  began  to  appear,  and 
they  lost  their  looping  habit.  At  this  time  they  grew  at  an  incredible 
rate,  becoming  thicker  in  proportion  to  their  length  as  they  grew  older, 
and  by  the  15th  of  June,  those  which  hatched  on  the  24th  of  May,  had 
shed  their  skins  four  times,  and  gone  into  the  ground,  where  they 
formed  oval  cocoons  of  earth,  and  in  two  days  more  were  changed 
into  chrysalids.  By  the  20th  of  June  the  moths  began  issuing,  thus 
requiring  but  35  days  to  go  through  all  their  transformations. 

These  worms  were  very  voracious,  and  after  the  first  moult,  showed 
the  true  cut-worm  characteristic  of  concealing  themselves  during  the 
day,  and  feeding  at  night.  Moreover,  they  proved  to  be  quite  univer- 
sal feeders,  for  while  I  ted  them,  when  young,  on  cabbage  and  grape- 
vine leaves,  they  flourished  exceedingly,  the  latter  part  of  their  lives, 
on  the  leaves  of  the  White  mulberry ;  and  on  the  16th  of  Jjine,  I  dug 
up  from  my  garden,  two  full  grown  specimens  of  this  same  kind  of 
worm,  which  produced  the  same  species  of  moth,  each  of  them  having 
severed  a  young  lettuce  plant.  From  the  foregoing,  it  is  manliest  that 
all  cut- worm  moths  do  not  deposit  their  eggs  on  the  ground,  and  from 
the  fact  that  these  eggs  were  found,  in  one  instance,  on  a  leaf,  so  early 
in  the  season,  they  were  undoubtedly  deposited  in  the  spring  by  a 
moth  which  must  have  passed  the  winter  either  in  the  chrysalis  or 
moth  state ;  and  as  the  insect  goes  through  its  transformations  so  rap- 
idly, there  are  most  likely  two  broods  during  the  year.  From  the  fore- 
going experience,  and  from  the  fact  that  most  other  moths  attach  their 
eggs  to  different  substances,  I  think  it  not  unlikely  that  our  cut-worm 
moths  do  the  same,  as  a  general  rule,  instead  of  depositing  them  in,  or 
on  the  ground,  as  has  heretofore  been  supposed ;  and  Mr.  Cochran 
has  related  to  me  a  curious  incident  which  bears  me  out  in  this  belief. 
He  is  in  the  habit  of  gathering,  during  the  winter,  all  crumpled 
leaves  and  egg-masses  which  he  finds  in  his  orchard,  and  of  placing 
them  in  a  drawer  in  his  secretary.  Last  Spring  he  was  astonished  to 
find  several  half-grown  cut-worms  in  this  drawer,  they  having  evi- 
dently hatched  from  some  of  the  eggs,  and  fed  entirely  on  some  apples 
which  chanced  at  that  time  to  be  in  the  drawer. 

The  moth  produced  from  this  cut-worm  is  represented  at  Plate  1, 
Figure  1.  Its  general  color  is  a  dark  brownish-gray,  some  specimens 
being  almost  black  along  the  front  edge  of  the  upper  wings,  while 
others  have  this  edge  of  a  dull  golden-buff'  color.  The  Noctuid^,  to 
which  our  cut-worm  moths  belong,  have  not  yet  been  worked  up  by 
any  one  in  this  country,  and  as  they  are  all  of  sombre  colors,  and  as 
the  species,  in  many  instances,  very  closely  resemble  each  other,  it  is 
not  an  easy  matter  to  properly  determine  them.    The  species  under 
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consideration,  is  apparently  quite  common  here,  and  yet  Mr.  A,  Urote 
of  New  York,  who  made  a  trip  to  Europe  last  year,  for  the4)urpo8e  of 
comparing  our  American  moths  with  those  in  the  British  museum,  and 
in  other  European  collections,  tbok  a  specimen  with  him  and  brought 
it  back  unnamed.  In  the  collection  of  Mr.  A.  Bolter,  of  Chicago,  it  is 
mst,iked*Affroti8  saucia^  Treitschke,  while  Mr.  Cresson  informs  me  that 
.  in  the  collection  of  the  American  Entomological  Society,  at  Philadel- 
phia, it  is  named  (jequa^  but  without  authority.  Harris's  description  of 
inermis  (Inj.  Insects,  p.  444),  brief  and  insufficient  as  it  is,  agrees  with 
some  of  the  individuals,  and,  as  it  is  said  to  be  the  counterpart  of  cBqtut 
which  is  an  European  species,  I  have  concluded,  rather  than  to  create 
more  synonyms,  to  redescribe  it  below,  under  this  name.  Individuals 
among  the  numerous  specimens  which  I  bred  from  the  same  batch  of 
eggs,  differ  greatly  from  one  another,  and  I  find  this  to  be  the  case 
with  all  owlet  moths.  Indeed,  with  the  present  species,  a  description 
taken  from  any  single  specimen  would  scarcely  suffice  for  any  of  the 
others,  and  it  is  not  at  all  unlikely  that  this  species  has  received  diff- 
erent names  from  different  authors. 

AcROTis  iNBRHis,  Hairis — Larva — Length,  when  faU  grown,  2  inches.  Finely  mottled  witii 
dull,  carneous-brown  and  black,  and  baring  dark  velvety  longitudinal  marks  along  subdorsal  and 
Btigmatal  region  (see  PI.  1,  Fig.  2) ;  segment  11  somewhat  ridged  and  abruptiy  divided  tram- 
versely  by  velvety  black  and  cameous.  Lighter  laterally  than  above.  A  carneous  stripe  below  sti^ 
mata.  Venter  and  legs  speckled  glaucous.  Dorsum  of  segments  marked  ss  in  Plate  1,  Figure  4; 
Head  light  g^ray,  and  marked  as  in  Plate  1,  Figure  3.    Cervical  shield  obselete. 

ChryialU, — Of  normal  form,  deep  mabogony  brown,  with  a  single  point  at  extremity. 

Perfect  in$ect,-—AvwAg9  length  0.80 ;  alar  expanse  1.80.  Ground  color  of  fore  wings  gray- 
brown,  marked  as  in  Plate  1,  Figure  1.  A  most  variable  species,  sometimes  washed  with  dull  car- 
neous, at  others  with  light  buff,  but  always  marked  with  more  or  less  smoky  black.  Costal  region, 
head  and  thorax,  sometimes  very  black,  at  others  bright  golden-buff.  Spots  usually  lighter  than 
wing,  though  sometimes  concolorons.  Basal  half  iuid  transverse  lines  more  or  less  distinct,  espe- 
ciaUy  at  costa,  geminate,  their  middle  space,  usually  lighter  than  the  ground  color.  Hind  wing* 
pearly  white,  with  a  very  slight  pink  tint  in  the  middle,  shaded  behind  and  veined  with  smoky 
brown. 

Under  surface  of  the  wings,  the  least  variable  and  most  characteristic  feature,  that  of  fora- 
wings  being  mouse-gray  with  a  distinct  ferruginous  spot  in  the  middle  at  base,  and  a  lighter  strip 
running  from  this  spot  to  the  posterior  angle ;  the  arcuated  band  very  distinct  and  geminate  at 
costa,  and  the  whole  surface  pearly  and  especially  the  light  strip  at  interior  margin  which  in  cer- 
tain lights  reflects  all  the  prismatic  colors.  That  of  hind  wings  pearly  white  in  the  middle,  darker 
near  the  margins,  distinctly  freckled  along  anterior  margin,  where  the  arcuated  band  is  very  dis- 
tinct, while  in  the  middle  of  the  wing  it  is  represented  by  distinct  black  strokes  on  the  veins* 

Described  from  25  bred  specimens. 

THB  DARK-SIDED  CUT-WORM. 
(Larva  of  the  Cochran  Rustic,  Agrotit  Cochraniif  Riley.) 

This  worm  is  one  of  the  most  common  of  those  which  have  the 
climbing  habit    It  is  represented  in  the  annexed  Figure  26,  at  a. 
[Fig.  26.]  The  general  color  is  dingy  .ash- 

gray,  but  it  is  characterized  more 
I  especially  by  che  sides  being  dark- 
er than  the  rest  of  the  body.  When 
young,  it  is  much  darker,  and  the 
white,  which  is  below  the  dark 
lateral  band,  is  then  cream-color- 
h  ed,  and  very  distinct.  It  produces 
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a  moth  which  may  be  known  as  the  Cochran  Bustic,  and  was  first 
described  in  the  Prairie  Farmer  of  June  22, 1867.  Speaking  of  the 
depredations  of  this  worm,  Mr  Oochran  says : 

"In  the  beginning  of  the  evening  its  activity  is  wonderful ;  moving 
along  from  limb  to  limb  swiftly,  and  selecting  at  first  only  the  blossom 
buds,  to  one  of  which  having  fastened,  it  does  not  let  go  its  hold  until 
the  entire  head  is  eaten  out,  and 'from  this  point,  so  thorough  is  its 
work,  no  latent  or  adventitious  bud  will  ever  again  push.  From  a  six- 
year  old  fruit  tree,  I  have,  on  a  single  night,  taken  seventy-five  of 
these  worms,  and,  on  the  ensuing  evening,  found  them  well  nigh  as 
plenty  on  the  same  tree.  When  all  the  blossom  buds  of  a  tree  are 
taken,  it  attacks  with  equal  avidity  the  leaf  buds.  It  is  no  unusual 
thing  to  find  small  trees  with  every  bud  that  had  pushed,  from  first 
intentions  utterly  destroyed,  and  frequently  young  orchards  the  first 
season  planted  on  sandy  grounds,  lose  from  60  to  75  per  cent  of  their 
trees ;  sometimes  those  remaining  will  be  so  badly  injured  as  to  linger 
along  for  a  few  years,  fruiting  prematurely  each  season,  and  then  die^ 
utterly  drained  of  their  vital  principle  by  this  dreadful  enemy.  The 
instinct  of  the  perfect  insect,  like  that  of  all  insects  injurious  to  vege- 
tation, leads  it  unerringly  to  deposit  its  eggs  where  they  will  hatch 
out  from  the  warmth  of  the  sun,  and  where  the  larvae  is  nearest  to 
that  food  which  is  necessary  to  its  existence :  hence  I  never  yet  have 
found  the  eggs  upon  clay,  or  heavy  cold  grounds  of  any  description, 
and  on  my  carefully  placing  them  in  such  situations  they  failed  to 
hatch  out  Can  there  be  a  stronger  argument  used  for  the  appoint- 
ment of  a  State  Entomologist  than  the  fact,  that  the  habits  of  this 
enemy  of  horticulture,  that  has  ruined  millions  of  dollars  worth  of 
fruit  trees  in  our  country,  has  until  recently  been  entirely  unknown  I 
I  doubt  whether  one  fruit  grower  in  five  hundred  is  even  now  aware 
of  the  presence  of  this  curse  on  his  grounds.  There  is  not  an  orchard 
upon  the  sands  of  Michigan,  or  the  light  timber  openings  of  Indiana, 
or  the  sandy  ridges  of  our  own  State,  but  that  has  suffered  greatly, 
many  of  them  entirely  ruined  by  its  depredations.  It  is  far  more  de- 
structive to  fruit  trees  than  any  other  insect,  infinitely  more  so  than 
the  canker  worm,  but  unlike  the  other  depredators  of  our  orchard 
trees,  it  is  easily  kept  in  check,  and  at  small  expense  permanently 
eradicated.'' 

This  species  remains  longer  underground  in  the  chrysalis  state, 
than  the  preceding,  and  there  is  but  one  brood  each  year,  the  moths 
appearing  through  the  months  of  July  and  August  The  moth  which 
is  represented  at  Figure  26,  &,  is  of  a  light  warm  gray  color,  and  shaded 
with  brown  and  umber. 

Agrotis  CocHRAKn,  Riley — /mojjo.— Fore  wisgf  of  a  light  warm  cinereouB,  shaded  with  ran- 
dyke  brown  and  umber,  the  terminal  8pace»  except  at  apex,  being  darker  and  smoky.  Basal, 
middle  and  limbal  areas  of  almost  equal  width,  the  middle  exceeding  somewhat  the  others.  A 
geminate  dark  basal  half-line,  nsuaUy  quite  distinct.  Transverse  anterior  geminate,  dark,  some* 
what  irregularly  undulate,  and  slightly  obliquing  outwards  from  costa  to  interior  margin.  Trans* 
Terse  posterior  geminate,  the  Inov  Une  b^in^  dark^  distinct  luid  regularly  undulate  between  tb* 

Digitized  by  V^OOQ IC 


76  FIftST  ANNUAL  EEPORT  OP 

nervefl,  while  the  outer  line  is  plain  and  much  paler ;  it  is  arcnated  superiorly  and  inyersely    ol>- 
liques  for  two-thirds  its  width.    Orbicular  and  reniform  spots  of  normal  shape,  having  a  fine,  d«rlc 
annulation,  which  is  however  obsolete  in  both,  anteriorly ;  the  orbicular  is  concolorous  with.  tb« 
wing,  whilst  the  reniform  has  a  dark  inner  shade  with  a  central  light  one,  and  forms  with  the  traA«> 
Terse  posterior  a  somewhat  oval  spot  which  is  also  dark.    Median  shade  dark  and  distinct  inte- 
riorly, shading  oif  and  becoming  indistinct  in  center  of  wing,  and  quite  dark  between  the  two  8T>otB, 
giying  them  a  fair  relief.    Subterminal  line  single,  light,  acutely  and  irreg^arly  dentate,  witii  «& 
inner  dark  shade,  but  warmer  than  that  of  terminal  space.    Terminal  line  very  fine,  almost  blacky 
•lightly  undulate.    Fringes  of  same  color  as  wing,  with  a  light  central  line,  having  an  outer  dflkrk 
coincident  shade.    A  dark  costal  spot  in  basal  area ;  at  termini  of  the  usual  lines,  and  two  lig;iit 
ones  in  subterminal  space.  In  some  specimens  one  or  two  fine  dark  sagittate  marks  are  dis^em&bley 
and  also  a  fine  black  claviform  mark.    Hind  wings :  whitish,  with  a  darker  shade  along  posterior 
margin.    Under  surface  of  fore  wings  somewhat  lighter  than  the  upper  surface  and  pearlaceoiu 
interiorly,  with  a  smoky  arcuated  band — ^more  definite  near  the  costa  than  elsewhere — and  a  toler- 
ably distinct  lunule.    Under  surface  of  hind  wings  concolorous  j  slightly  irrorate  with  brown  suit*- 
riorly  and  posteriorly,  and  with  an  indistinct  lunule  and  band.    Antennss,  prothorax,  thormz, 
tegulfls  and  body  of  same  color  as  primaries,  the  prothorax  having  a  darker  central  line,  and  in 
common  with  the  teg^ulse  a  carneous  margin.    Under  surface  lighter ;  legs  with  the  tarsi  spotted. 

This  moth,  in  its  general  appearance,  bears  a  great  resemblance  to  HatUna  chtnopodHf  bst 
the  two  are  found  to  differ  essentially  when  compared.  From  specimens  of  H.  chenopodiU  kindly 
furnished  me  by  Mr.  Walsh,  and  named  by  Grote,  I  am  enabled  to  give  the  essential  differences, 
which  are :  Ist.  In  A,  Cochrtmii,  as  already  stated,  the  middle  area  exceeds  somewhat  in  width 
either  of  the  other  two,  while  in  H.  chenopodii  it  is  but  half  as  wide  as  either.  3d.  In  the  AgrotU 
the  space  between  the  spots  and  between  the  reniform  and  transverse  posterior  is  dark,  relieving  tiie 
•pots  and  giving  them  a  light  appearance,  whilst  in  the  Hadena  this  space  is  of  the  same  color  as 
the  wing,  and  the  reniform  spot  is  dark.  The  claviform  spot  in  the  Hadena  ia  also  quite  prominent, 
and  one  of  its  distioctive  features,  while  in  the  AgrotU  it  is  just  about  obsolete. 

There  are  specimens  that  seem  to  be  intermediate  between  these  two,  but  all  those  bred  by 
me,  both  male  and  female,  were  quite  constant  in  their  markings,  and  their  intermediates  will 
doubtless  prove  to  be  distinct  species  or  mere  varieties. 

Larva — ^Length  1.07  inches.  Slightly  shagpreened.  General  color,  dingy  ash-gray,  with 
lighter  or  darker  shadings.  Dorsum  light,  inclining  to  fiesh  color,  with  a  darker  dingy  line  along 
its  middle.  The  sides,  particularly  along  the  sub-dorsal  line  are  of  a  darker  shade.  On  each  seg* 
ment  there  are  eight  small,  black,  shiny,  slightly  elevated  points,  having  the  appearanoe  of  black 
sealing-wax,  from  each  of  which  originates  a  small  black  bristle.  The  stigmata  are  of  the  same 
black  color,  and  one  of  the  black  spots  is  placed  quite  close  to  them  anteriorily.  Head  shiny  and 
of  the  same  dingy  color  as  the  body,  with  two  darker  marks,  thick  and  almost  joining  at  the  uppe^ 
•nrface,  becoming  thinner  below  and  diverging  toward  the  palpi.  The  upper  surface  of  first  seg^ 
ment  is  also  shiny  like  the  head.  Ventral  region  of  the  same  dingy  color,  but  lighter,  having  a 
greenish  tinge  anteriorly  and  inclining  to  yellow  under  the  anal  segment.  Legs  of  same  color.  It 
has  a  few  short  bristles  on  the  anterior  and  posterior  segments. 

ChryaUt, — ^Leng^h  0.70  of  an  inch.  Light  yellowish  brown  with  a  dusky  line  along  top  of  ab- 
domen. Joints,  especially  of  the  three  segments  immediately  behind  the  wing-sheaths,  dark  brown. 
The  brown  part  of  these  three  segments,  minutely  punctured  on  the  back.  Byes  dark  brown,  and 
Just  above  them,  a  smaller  brownish  spot.    Two  quite  minute  brisdes  at  extremity. 

Described  from  numerous  bred  specimens. 

THE  CLIMBING  CUT-WORM— PI.  1,  Figs.  6,  «  and  7. 
(Larva  of  the  Climbing  Rustic,  AgrotU  9cand9ni,  N.  Sp.) 

This  is  another  of  the  most  common  species  having  the  climbing 
habit.  It  occurs  in  at  least  five  different  States,  for  Mr.  Walsh  infonns 
me  that  it  is  the  species  referred  to  by  Mr.  Townley,  of  Marquette 
county,  Wisconsin,  and  I  have  found  it  with  the  same  pernicious  habit 
on  Mr.  Jordan's  nursery  at  St.  Louis,  in  our  own  State;  while  it  was 
even  more  numerous,  last  spring,  in  North  Illinois,  North  Indiana  and 
West  Michigan,  than  the  preceding  species,  as  I  am  informed  by  Mr. 
Oochran,  and  by  Mr.  H.  D.  Emery,  of  Ohicago,  who  both  sent  me  great 
numbers  of  specimens  during  the  last  week  of  April.    The  following 

•   Digitized  by  V^OOQlC 


TQB  STATE  ENTOKOLOGIST.  77 

interesting  letter  accompanied  those  which  were  receired  from  the 
last  named  gentleman : 

"I  made  a  nocturnal  visit  to  Mr.  Cochran's  place,  Monday 
night,  for  the  purpose  of  observing  the  workings  of  this  pest,  and 
spent  about  3^  hours,  until  J  o'clock  in  the  morning,  at  the  job.  I 
found  on  some  single  dwarf  trees  over  50  at  a  time,  and  from  that 
down,  and  they  were  on  both  apple,  pear,  peach  and  cherry.  They 
commence  ascending  the  trees  soon  after  dark,  and  are  found  the 
most  plenty  from  11  to  12,  some  remaining  on  t  he  trees  until  daylight, 
as  I  found  several  at  4  o'clock  in  the  morning.  Their  first  drive  seems 
to  be  the  terminal  bud,and  when  these  are  all  gone,  they  take  side  buds 
or  even  the  bark  of  the  tree  in  many  cases,  as  you  will  see  by  the 
small  twigs  sent  herein.  You  will  see  they  are  of  different  sizes* 
Some  trees  were  entirely  despoiled  of  the  terminal  buds.  After  they 
have  eaten  their  fill,  they  seem  to  let  themselves  off  the  limb  by  a 
short  web,  and  drop  to  the  ground.  We  have  found  a  large  number  of 
the  worms  attacked  by  the  bug  found  in  the  tin  box*.  They  would 
pierce  the  worm  and  suck  him  dry,  and  frequently  two  of  them  were 
hold  of  one  worm.  There  were  also  numbers  of  spiders  about  the 
trees,  of  various  sizes  and  kinds,  all  alive  and  alert,  and  apparently 
annoying  if  not  preying  upon  the  worms.  Also  a  beetle,  of  which  I 
send  two  specimens,  was  very  active  on  the  ground  under  the  trees, 
apparently  after  prey  f.  The  worms  were  the  most  abundant  on  the 
light  sandy  soils,  and  less  frequent  as  the  ground  grew  hard  oi  clayey, 
and  where  it  was  pretty  much  all  clay,  scarcely  one  could  be  found. 
The  tin  tubes  placed  around  the  trunks  of  the  trees,  when  properly 
adjusted,  were  a  perfect  protection.  The  injury  they  have  already 
done  is  very  great." 

Mr.  Cochran,  speaking  of  the  same  worm,  says :  "Some  trees  were 
literally  covered  with  them.  Scarcely  a  bud  but  that  had  its  worm, 
and,  returning  towards  10  o'clock,  to  those  trees  which  we  had  in  the 
early  part  of  the  night  examined,  we  found  others  had  come  as  abun- 
dantly as  before.  I  have  observed  that  they  are  actually  ruining  the 
young  orchards  along  the  Lake  shore,  and,  stran  ge  as  it  may  appear, 
their  owners  do  not  know  what  is  doing  the  mischief.  At  Hyde  park, 
where  there  are  many  handsome  country  residences  with  grounds  of 
great  beauty,  this  worm  has  been  especially  injurious  to  their  young 
shrubbery." 

This  worm  is  represented  at  Plate  1,  Figure  7.  Its  general  color 
is  a  very  light  yellowish-gray,  variegated  with  dirty  bluish-green,  and 
when  filled  with  food  it  wears  a  much  greener  appearance  than  oth- 
erwise. In  depth  of  shading  it  is  variable  however,  and  the  young 
worm  is  of  a  more  uniform  dirty  whitish-yellow,  with  the  lines  along 
the  body  less  distinct  but  the  shiny  spots  more  so  than  in  the  full 

*  The  bag  wm  the  Spined  Soldier  hng.  (AnM  tpinota,  DsUm).    Sm  Fii^nre  64. 
t  The  IncraMated  Geopinof  {Oeopinui  in€ra9$atui,  D^.)  ft  bteUe  thont  j^  inch  Ipng  tad  •€  tb«^ 
color  and  poliflhed  appeirftnce  of  thin  glue. 
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groTTn   ones.     Mr.  Cochran  informs   me   that  on  the  apple    tree, 
when  this  worm  has  fed  out  its  bud,  the  work  is  so  effectually  done, 
that  no  adventitious  or  accessory  bud  ever  starts  again  from  the  same 
place ;  the  worm,  as  it  were,  boring  into  the  very  heart  of  the  wood 
and  effectually  destroying  the  ability  of  the  tree  to  react,  at  sach  a 
point,  in  the  formation  of  a  new  bud,  and  that  consequently  a  tree 
that  is  once  stripped  generally  dies,*and  that  this  occurs  more  ire- 
quenlly  on  small  or  dwarf  trees,  where  the  buds  are  few,  and  3  or  4 
worms  in  a  single  night  can  eat  out  every  one.    But  I  have  noticed 
that  with  the  grape-vine  this  is  not  generally  the  case,  as  a  new  bod 
almost  always  appears  where  one  has  been  eaten  off. 

Great  numbers  of  these  worms  which  I  reared  to  the  moth  state, 
were  fed  promiscuously  on  apple  and  grape-vine  leaves.  They  began 
entering  the  earth  on  the  20th  of  May,  and  generally  issued  as  moths 
nine  days  after  thus  disappearing ;  the  last  moth  having  issued  on  the 
29th  of  June. 

The  moth  produced  from  this  worm  is  easily  distinguished  from 
most  other  owlet  moths  by  its  peculiar  color.  It  seems  allied  to 
Agrotis  cursoria  of  Europe,  and  also  greatly  resembles  one  that  was 
described  as  A,  murmnuln.^  by  Mr,  Grote,  and  figured  in  Volume  1, 
Number  4,  of  the  American  Entomological  Transactions.  Upon  sub- 
mitting specimens  to  Mr.  Grote,  however,  he  informed  me  that  it  is 
distinct  and  undescribed,  and  I  have  therefore  named  it  the  Climbing 
rustic  (Agrotis  scandens).  It  is  well  represented  with  extended 
wings  at  Plate  1,  Figure  5,  and  with  closed  wings  at  Figure  6.  The 
general  color  of  the  upper  wings  is  a  pearly  bluish -gray,  while  the 
under  wings  are  pearly  white ;  but  as  with  the  other  species,  it  varies 
greatly  in  color  and  appearance,  and  as  I  could  pick  out,  from  30  in- 
dividuals, at  least  4  which,  if  taken  singly  would  doubtless  be  de- 
scribed as  distinct  species,  it  is  not  unlikely  that  Mr.  Grote's  mur(B- 
nula^  may  prove  identical  with  it  after  all. 

AoROTis  scAirDBirs,  N,  Sp. — Lerv:  ^Avemg^  length  wben  fall  grown  1.40.  Groond-colorTcry 
light  yellowisb  gray,  variegated  with  glancons  in  the  shape  of  difiBsr^nt  sised  patches,  which  are 
distinctly  teen  under  the  lens,  to  be  separated  by  fine  lines  of  the  light  ground  color.  A  well  de- 
fined dorsal  and  less  distinct  snbdorsal  and  stigmatal  line,  caused  by  these  patches  becoming  larger 
and  darker ;  another  and  still  less  distinct  line  of  the  same  kind  under  stigmata.  The  domal  line 
frequently  with  a  very  fine  white  line  along  its  middle,  especially  at  sutures  of  segments.  Piliferous 
spots  in  the  normal  position ;  those  above  black,  those  at  the  sides  lighter.  Stigmata  blaek. 
Head  and  cervical  shield  tawny,  the  latter  with  a  small  blaek  spot  each  side,  the  former  with  two  in 
front,  and  two  eye-spots  each  side.  Caudal  plate  tawny,  speckled  with  black.  Venter  and  legs 
glaucous.  Bristles  fine  and  small.  FiUed  with  food  it  wears  a  much  greener  appearance  than  oth> 
erwise,  while  when  young  it  is  of  a  more  uniform  dirty  whitish-yeUow,  the  lines  less  distinct  bat 
the  pilif  erous  spots  proportionately  larger.    Head  quite  variable  in  depth  of  shade. 

Per/rri  InHd. — Average  length  0.70;  alar  expanse  1.60.  General  color  of  fore  wings  vciy 
light  pearly  bluish-g^y,  with  a  perceptible  deepening  poeteriorly .  Quite  variable,  sometimes  of  a 
more  decided  blue,  at  others  inclining  to  buff  as  in  Leucania  unipunctata,  Haw.  Markings,  when 
distinct,  as  in  Plate  I,  Figures  5  and  6.  With  the  exception  of  the  renif orm  spot  and  snbteroinal 
line,  however,  they  are  usually  distinct  only  on  costa,  being  either  indistinct  or  entirely  obsolete 
on  the  rest  of  the  wing.  The  subterminal  line  is  light,  with  a  more  or  less  dark  diffnse  shade  each 
side,  which,  in  some  instances,  forms  into  sagittate  spots.  A  black  stain  at  the  lower  part  of  reni- 
form  spot  forms  a  most  distinctive  character.    Hind  wings  very  pale  and  lacking  the  bluish  cast  of 
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fore  wini^ ;  Innole  distiact,  and  a  dark  ihade,  enclosine  &  lighter  mark,  aa  in  Rtliothit,  along  poster- 
ior margin.    Ejes  dark ;  head  and  thorax  same  as  fore  wingf ;  abdomen  same  as  hind  wings.    The 
whole  ander  sorface  the  same  as  hind  wings  above,  the  lunules  and  arcoated  bands  faintly  traced, 
the  fore  wing^  having  a  darker  shade  in  the  middle. 
Described  from  80  bred  specimens. 

THE  W-MARKED  CUT-WORM.— Pi.  1,  Fig.  13. 
(Larva  of  the  Clandestine  Owlet  moth,  Noctua  claudmtin*,  Harris.) 

Another  cut- worm  which  has  this  same  habit  of  climbing  trees,  I 
have  named  the  W-marked  cut- worm,  on  account  of  the  characteristic 
markings  resembling  this  letter,  which  it  has  on  its  back.  Its  general 
[Fig.  27.]  color  is  ash-gray,  inclining  on  the  back  and  upper 
sides  to  dirty  yellow,  and  the  annexed  Figure  27 
gives  a  correct  view  of  it.  This  species,  so  far  as  I 
^  have  observed,  though  it  has  been  caught  in  the  act 
)f  eating  apple  buds,  is  but  seldom  found  very  high 
up  on  trees,  but  seems  to  prefer  to'attack  low  bushes, 
such  as  currants,  on  which  I  have  often  found  it  It  occurs  abundantly 
on  a  species  of  wild  endive  (probably  Ciohorium  saliva)^  under  the 
broad  leaves  of  which  it  frequently  nestles  during  the  day,  without 
entering  into  the  ground.  Harris  quotes  a  communication  from  Dr. 
F.  E.  Melsheimer,  of  Dover,  Pa.,  in  which  this  same  worm  is  said  to 
attack  young  corn,  and  to  feed  indiscriminately  on  all  succulent 
plants,  such  as  early  sown  buckwheat,  young  pumpkin-plants,  young 
beans,  cabbage  plants,  and  many  other  field  and  garden  vegetables. 
Mr.  Glover,  of  the  Department  of  Agriculture,  has  also  found  it  to  at- 
tack wheat,  and  I  have  found  it  quite  injurious  to  young  cabbages.  In 
feeding,  it  frequently  drags  its  food  under  stones  and  other  places  of 
concealment.  The  young  worms  are  of  a  more  decided  gray  than  the 
older  ones,  with  the  black  W-shaped  marks  less  distinct,  and  subsist, 
for  the  most  part,  on  glasses. 

The  moth  produced  from  this  worm  is  illustrated  at  Plate  1,  Figure 
18.  It  appears  during  the  latter  part  of  June,  and  is,  consequently, 
one  of  our  earliest.  It  is  of  a  dark  ash-gray  color,  with  the  wavy 
bands  but  faintly  traced.  The  two  ordinary  spots  are  small,  narrow, 
and  usually  connected  by  a  fine  black  line.  The  hind  wings  are  dirty 
brownish-white,  somewhat  darker  behind.  It  may  be  popularly  known 
as  the  Clandestine  Owlet  moth,  and  was  named  Noctua  clandeetina^ 
by  Harris,  though  it  might  be  placed  with  more  propriety  in  the  genus 
Oraphiphora. 

HooTUA  CLAFDBSTiHA,  Harris. — L«rv«— Length ,  when  foil  grown,  1.16  of  an  inch.  General  color 
I  aih-grajr,  inclining  on  the  back  and  npper  sides  to  dirty  yellow.  Finely  speckled  all  over  with  black 
and  brown  spots.  Along  the  dorsum  there  is  a  fine  line  of  a  lighter  color,  shaded  on  each  side,  at 
the  ring  joints  with  a  darker  color.  Snb-dorsal  line  light  snlphur-yeUow,  with  a  band  of  dirty 
brownish-yellow  nndemeath.  Along  the  stigmatal  region  is  a  wavy  line  of  a  dark  shade,  with  flesh- 
colored  markings  nndemeath  it;  bntthe  distingnishiug  feature  is  a  row  of  black  velvety  marks 
along  each  side  of  the  back,  on  aU  hot  the  thoracic  segments,  and  bearing  a  g^eneral  resemblance, 
looking  from  anns  to  head,  to  the  letter  W.  Ventral  region  gre4nish-gray ;  prolegs  of  same  color ; 
thoracic  legs  brown-black.  Head  black,  with  a  white  line  in  front  resembling  an  inverted  Y,  and 
white  at  sides.    The  thoracic  segments  fkvqnently  have  a  greenish  hne. 

Chry$a1U, — Of  the  normal  form  and  color,  with  bat  one  rather  long  thorn  at  extrtmitj. 
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THB  GREASY  CUT-WORM.— PI.  1,  Figa.  8,  9  and  10. 
(Larva  of  the  Lance  Rustic,  AgrotU  teli/tra,  Harris.) 

In  the  Prairie  Farmer  for  June  22, 1867,1  described  a  large  cut- 
worm  under  the  name  of  the  "Black  cut-worm.''    I  have  since  ascer- 
tained that  it  is  quite  variable  in  its  coloration,  some  specimens  being 
lighter,  and  the  markings  much  more  distinct  than  in  others,  and  have 
therefore  concluded  to  give  it  the  above  appellation.    This  worm  is 
usually  of  a  deep  leaden-brown  inclining  to  black,  though  some  speci- 
mens are  of  a  greasy  glaucous  color,  with  a  dark  flesh-colored  back. 
It  is  always  more  or  less  distinctly  marked  as  in  Figure  9,  of  Plate  1, 
while  the  head,  when  retracted  within  the  first  segment,  presents  the 
appearance  of  Figure  10  on  the  same  plate,  this  figure  being  enlarged 
beyond  the  natural  size.    It  is  probably  the  most  common  cut-worm 
in  the  country,  for  the  moth  is  frequently  caught  in  our  rooms  in  all 
parts  of  the  United  States.    Though  it  has  not,  so  far  as  I  am  aware 
the  climbing  habit  of  the  preceding  species,  it  has  a  most  emphatic 
and  pernicious  cutting  habit. 

Mr.  Jordan,  of  the  St. Louis  nursery,  had  transplanted  a  great  num- 
ber of  tomato  plants  last  spring,  but  lost  well-nigh  every  one  of  them 
by  this  pernicious  worm.    It  cut  off  large  plants  that  were  over  six 
inches  in  height,  generally  at  about  an  inch  above  ground,  and  thus 
effectually  destroyed  them. .  After  severing  one  plant,  the  same  worm 
would  travel  to  others,  and  thus  in  a  single  night,  from  three  to  four 
plants  would  be  ruined  by  a  single  individual.    Along  the  Clayton 
road,  to  the  west  of  St.  Louis,  most  of  the  com  had  to  be  replanted  on 
account  of  its  attacks.    On  the  22d  of  May  I  examined  several  fields, 
and  was  surprised  to  find  these  worms  present  at  almost  every  hill, 
most  of  them  being  two-thirds  grown.    The  land  is  clayey,  and  was 
at  that  time  quite  bard,  and  each  worm  had  a  smooth  burrow  in  which 
it  lay  hidden,  and  to  the  bottom  of  which  it  c#uld  generally  be  traced. 
I  subsequently  learned  that  a  large  tobacco  field  belonging  to  Mr.  F. 
R.  Allen,  of  Allenton,  had  been  entirely  ruined  soon  after  it  was 
planted,  by  this  same  worm,  and  I  found  it-in  my  own  garden  cutting 
off  cypress  vines.    Indeed,  nothing  seems  to  come  amiss  to  its  vora- 
cious appetite,  for  in  confinement  it  devoured  with  equal  relish,  apple 
and  grape  leaves. 

This  species  comes  to  its  growth  in  this  latitude  by  the  end  of  May, 
though  the  moth  does  not  make  its  appearance  till  the  month  of  July. 
The  moth  is  known  as  the  Lance  Rustic  {Agrotis  telifera,  Harris), 
and  is  rei^resented  in  the  annexed  Figure  28. 
,  and  still  more  correctly  at  Plate  1,  Figure 
.3.    The  upper  wings  are  light- brown  shaded 
with  dark-brown,  and  the  under  wings  are 
pearly  white,  with  a  gray  shade  around  the 
edges;  but  the  characteristic  feature,  from 
which  it  takes  its  name,  is  a  dark-brown 
lance-shaped  mark  raaaing  outwardly-irom. 
the  kidney-spok 
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AGROTiSTBLircRA,  Harris — Larva— (PI.  1,  Fig.  9) — ^Length  1.50@l. 80  inches  when  crawling. 
General  color  above,  dull  dark  leaden-brown.  A  faint  trace  of  a  dirty  yellow-white  line  along  dor- 
Bum.  Subdorsal  line  more  distinct,  and  between  it  and  stigmata  two  other  indistinct  pale  lines. 
Eight  black  shiny  piliferous  spots  on  each  segment ;  two  near  subdorsal  line,  the  smaller  a  little 
above  anteriorly  ;  the  larger  just  below  it,  a  little  back  of  the  middle  of  the  segment,  with  the  line 
appearing  especially  light  i^bove  it.  The  other  two  are  placed  each  •  side  of  stigmata,  the  one  an- 
teriorly a  little  above,  the  other  just  behind,  in  the  same  line  with  them,  and  having  a  white  shade 
above  it.  Head  light  brown,  with  a  dark  brown  spot  each  side  and  dark  brown  above,  leaving  the 
inverted  Y  mark  in  the  middle,  light  brown,  and  having  much  the  appearance  of  a  goblet^  as  one 
looks  from  tail  to  head.  Cervical  shield  dark  brown,  except  a  stripe  above  and  each  side.  Sparse 
ehort  white  bristles  laterally  and  posteriorly.  Venter  and  pro-legs  of  a  glaucous  glassy  color. 
Thoracic  legs  light  brown. 

It  varies  considerably  in  depth  of  shading,  and  some  of  the  lighter  specimens  have  the  lateral 
•tripes  quite  distinct,  and  the  dorsum  is  frequently  of  a  dull  cameous  with  a  darker  shade,  divided 
by  a  fine  line  of  a  lighter  color j  along  the  middle.  There  is  frequently  a  third  piliferous  spot  near 
the  stigmata. 

Chryioli** — Average  length  0.54  of  an  inch,  very  pale  shiny  yellowish-brown,  with  two  large 
dark  brown  eye-spots.  Stigmata  and  anterior  edge  of  four  largest  abdominal  segments  on  the 
back,  also  dark  brown  and  shagreened.    Two  minute  thorns  at  extremity. 

Imago. — As  Harris's  description,  as  given  in  his  "Injurious  Insects,"  is  not  very  complete^  I 
subjoin  a  more  detailed  one  :  Average  expanse  1.60  inches.  Color  of  fore-wings  brownish-gray^ 
yerging  into  a  very  dark  brown,  with  a  bluish  tint  at  the  costa,  for  nearly  one-third  the  width  of 
the  wing.  Middle  area  somewhat  darker  than  basal  and  limbal,  the  latter  being  especially 
light  at  the  apex,  and  between  transverse  posterior  and  subterminal  lines  ;  having  distinct  spots 
on  the  nerves,  and  two  distinct  sagittate  marks.  Ordinary  spots  dark,  with  a  very  fine  dark  brown 
annnlation,  especially  distinct  around  the  dentiform.  Reniform  spot  of  normal  shape.  Orbicular 
nearly  oval,  and  generally  elongated  into  a  point  posteriorly.  Distinguishing  feature  a  dark  brown 
lance-shaped  mark,  running  from  posterior  portion  of  reniform  spot.  Transverse  anterior  gemi- 
nate, dark.  T.  posterior  geminate,  dark,  projected  and  arcuated  above.  Subterminal  line  light, 
irregular  and  festooned.  Median  band  distinct.  Subterminal  space  dark,  especiaUy  where  broad- 
est, at  nerves  5,  6  and  7.  Margins  dark  brown,  with  a  lighter  inward,  angular  rim  between  each 
nerve.  Costa  with  usual  spots.  Fringes  light,  with  a  central  line,  the  inner  half  having  dark  square- 
ipots  on  the  nerves.  Hind  wing^  pearly  white,  semi-transparent,  margined  behind  and  veined  witk 
dusky  g:ray.  Fringes  even  whiter,  with  a  faint  darker  line.  Under  side  of  fore  wings  pearly-gray ;. 
hind  wings  concolorous,  but  with  a  broad  band  of  speckled  gray  on  the  anterior  margin.  Legs 
dark,  with  light  spots  at  joints.  Head  often  rust-brown.  Antennae  brownish.  Prothorax  very 
clearly  defined,  and  of  a  rich  dark  brown  at  margins.  Thorax  and  body  light  lilaceous-gray,  the 
t  •  gnl«  being  liouned  with  flesh  color.  ^ 

THE  WESTERN  STRIPED  CUT-WORM. 
(Larva  of  the  Oothic  Dart,  AgrotU  tuhgotHica,  Haworth). 

Dr.  Fitch,  in  his  Second  Report,  on  noxious  insects  of  the  State  of 
New  York,  describes  a  cut- worm  by  the  name  of  the  "Striped  cut- 
worm," (p.  313),  In  his  9th  Report,  (pp.  245-8),  this  worm  was  very 
fully  re-described,  together  with  the  moth  which  it  produces.  This 
worm  seems  to  have  done  great  injury  to  the  corn  crop  in  the  East, 
and  the  moth  is  a  variety  of  the  Corn  Rustic  {Agrotia  nigricans^  Linn,) 
which  Dr.  Fitch  named  maizi.  It  will  be  referred  to  on  page  87. 
From  worms,  found  in  an  orchard,  and  answering  entirely  to  that  de- 
scription. I  have  bred  numerous  specimens  of  one  of  our  most  com- 
mon owlet  moths,  namely,  the  Gothic  Dart  (Agrotis  subgothica^  Ha- 
worth.) As  the  worms  are  so  similar  in  appearance,  I  have  called 
the  on'^  urdor  consideration,  the  "Western  Striped  Cut-worm,"  as  no 
other  rame  would  better  characterize  it,  though  it  is  evidently  as 
common  in  the  Knst  as  it  is  in  the  West.  Its  general  appearance  is  not 
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greatly  unlike  that  of  the  "Greasy  Cutworm"  already  described, 
but  its  average  size  is  but  li  inches.  The  ground  color  is  dirty  white 
or  ash-gray  and  it  has  three  broad  dark  lines,  and  two  light  narrow 
ones  along  the  sides,  and  a  light  one,  edged  on  each  side  with  a  dark 
one,  along  the  middle  of  the  back.  This  species  •  remains  longer  in 
the  ground  than  any  of  the  others,  and  the  moth  does  not  appear  till 
August  and  September.  The  moth  is  represented  at  Figure  29  a. 
^  With  the  wings  expanded,  and  at 

h   with    the    wings    closed.     Its 
markings  are  so  conspicuous  and 
characteristic  that   it  suffices  to 
say  that  the  light   parts  are  of 
grayish  flesh-color,  and  the  dark 
parts  of  a  deep  brown.    It  was 
j  first  described  in  the  year  1810  by 
^  Mr.  Haworth,  and  is  supposed  to 
a  5        be  an  English  insect ;  but  as  it  is 

quite  rare  in  England,  and  very  common  in  this  country,  Dr.  Fitch 
concludes,  and  I  think  rightly,  that  it  is  an  American  insect,  the  eggs 
or  larvee  of  which  have  accidentally  been  carried  to  England. 

Agbotis  8UBG0THICA,  Haw.— L«rra. — ^Length  1.25  inches.  Gronnd  color  dirty  white  or  ash- 
gray,  inclining  in  some  instances  to  yellowish.  A  whitish  dorsal  line  edged  on  each  side  with  a  dark 
one.  Three  lateral  dark  broader  stripes — the  lower  one  broadest  of  all— separated  by  two  pale 
ones.  Quite  often  an  indistinct  glaucous  white  stripe  under  the  lower  broad  dark  one.  Piliferoof 
spots  of  good  size.  Head  shiny  black,  or  in  some  individuals  finely  speckled  with  white,  especial- 
ly at  the  sides ;  with  the  usual  forked  white  line  like  an  inverted  T.  Cervical  shield,  or  upper  por- 
tion of  the  first  segment,  of  the  same  shiny  color  as  the  head,  with  a  white  stripe  in  the  middle, 
contiguous  to  that  on  the  head,  and  another  each  side.  Venter  dull  white.  Legs  the  same,  rariad 
with  smoky  brown. 

THE  DINGY  CUT-WORM— PI.  1,  Fig.  11. 
(Larra  of  the  Dart-bearing  BustiC;  Agrotit  Jaculiftra,) 

We  have,  in  the  West,  another  cut-worm,  resembling  the  preced- 
ing species  in  almost  every  particular,  the  following  being  the  only 
permanent  differences:  1st,  It  never  attains  quite,  so  large  a  size, 
2d,  it  is  generally  darker  and  more  dingy,  and  the  longitudinal  lines 
are  consequently  less  distinct;  3d,  it  is  generally  of  a  more  decided 
dull  pale  buff  color  on  the  back. 

On  the  27th  of  last  June,  I  received  several  of  these  cut-worms 
from  Mr.  Horace  Starkey,  of  Rockford,  Illinois,  with  a  statement  that 
they  were  proving  quite  destructive  in  the  gardens  of  that  vicinity, 
but  without  specifying  what  particular  plants  they  attacked.  They  en- 
tered the  ground  soon  after  being  received,  and  by  the  7th  of  July,  had 
all  changed  to  chrysalids.  The  chrysalis  differs  from  most  of  the  oth- 
ers, in  being  of  a  very  light  honey-yellow,  shaded  with  brown,  with 
the  eyes  dark  brown,  and  two  sub-quadrate  spots  of  the  same  color  on 
the  wing-sheaths,  just  above  the  antennae.  It  measures  0.65  of  an 
inch  in  length.  The  moths  began  to  issue  on  the  2d  of  September^ 
and  proved  to  be  a  species  very  closely  allied  to  the  preceding.  In- 
deed the  markings  6n  the  wings  are  almost  exactly  the  same ;  but  it 
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is  a  smaller  species,  seldom  expanding  more  than  1.25  inches  and 
differs  materially  upon  a  strict  comparison,  and  especially  in  the 
ground  color  being  lighter  and  more  silvery.  It  is  faithfully  repre- 
Bented  at  Plate  1,  Figure  11,  This  species,  as  I  am  kindly  informed 
by  Mr.  Cresson,  is  marked  Agrotis  jaculifera  in  the  collection  of  the 
American  Entomological  Society,  but  without  authorship ;  and  as  the 
name  seems  appropriate  I  have  retained  it. 

Thus  we  have  in  this  country,  at  least  three  species  of  cut- worms, 
^hich  differ  no  more  from  one  another  in  general  appearance,  than 
tio  individuals  of  the  same  species ;  and  yet  they  all  produce  distinct 
moths,  though  it  is  worthy  of  remark  that  the  moths  produced  from 
worms  so  resembling  each  other,  viz :  AgrotU  nigrioans^  var 
maizi^  A.  suhgothica  and  A  jaculifera;  have,  all  three  of  them, 
the  space  between  and  behind  the  two  ordinary  spots  on  the  front 
xvings  of  a  dark  brown  color.  It  is  possible  that  each  of  these  species 
may  have  a  different  habit,  but  time,  and  further  investigation  will 
'alone  determine  the  x>oint. 

AanoTTS  tkcxrLitEvt.k — Larva — Leagth  one  inclu  Similmrlj  marked  to  that  of  AgrotU  ntbge- 
tkica,  with  the  colore  darker  and  more  dingy,  Che  loagUudinal  lines  leas  conspicaoos,  and  the  dor- 
sum of  a  more  decided  pale  buff  color* 

Chrjffolt* — Length  0.65-0.7D.  Color  honey-yellow  with  doU  brown  shadrnge,  and  dark-brown 
«yes,  bat  characterized  especially  by  two  subquadrate  dark  spots  on  the  wing-eheaths  jost  abort 
mntennai. 

Perfect  imeet — Much  resembling  A,  tubgothica.  Haw.,  being  marked  as  at  Plate  1,  Figure  11.  It 
differs  from  that  species  in  the  following  respects  :  The  average  expanse  is  but  1.30.  The  whole 
ground-color  is  colder  (to  use  the  laagna([;e  of  the  artist),  i.  e.,  of  a  whiter  gray,  with  less  of  the 
bafif  color.  The  costa  is  darker,  and  the  light  costal  band  narrower ;  the  posterior  median  nerve  if 
mlmost  white  and  very  distinct  to  the  lower  part  of  the  reniforra  spot ;  nerves  3, 4  and  6  are  weU  re- 
lieved by  light  margins ;  the  streak  running  betwe&a  nerves  2  and  3  is  very  distinct  and  less  diffuse; 
the  terminal  space  is  darker,  and  the  inner  margin  only  broken  by  nerves  4  and  5  ;  there  are  no 
sagittate  spots,  while  the  posterior  margin  ia  very  clear^  defined  by  a  block  line  bounded  outwardly 
Vy  a  light  one. 

Deacribed  from  three  bred  specimens. 

THE  GLASSY  CUT-WORM, 
(Larra  of  the  Devastating  Dart,  AgrotU  devMtafr^  Brace.) 

In  the  year  1819,  in  a  short  article  upon  the  cut- worm,  published 
in  the  first  volume  of  nSilliman's  Journal,  p.  157,  Mr.  Brace,  of  Litch- 
field, Connecticut,  gave  an  account  of  this  moth,  which  he  bred  from 
pup«e  that  were  found  a  few  inches  under  the  ground,  in  a  cabbage 
patch.  He  did  not  describe  the  worm  which  produced  the  pupee,  as 
he  evidently  supposed  there  was  but  one  kind  of  cut- worm  in  exist- 
ence. Consequently,  up  to  the  present  day  the  larva  of  this  common 
Devastating  Dart  moth  has  been  unknown.  It  was  my  good  fortune 
to  breed  this  moth  from  the  larva  state.  The  cut-worm  from  which  it 
[Fiff-  3<)]^  ^  ^^^  was  produced,  was  found  on  the  12th  of  May 
under  a  wild  endive  plant,  upon  the  leaves 
'of  which  it  had  evidently  been  feeding.  It 
was  but  half  grown,  and,  being  placed  in-a 
jar  half  filled  with  earth,  that  contained 
growing  grass,  it  burrowed  into  the  earth 
and  after  once  casting  its  skin,  fed  (Midf oly 
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on  the  roots  of  the  grass,  though  other  food  was  thrown  into  the  Jar. 
On  the  7th  of  June  it  measured  1.80  inches  when  crawling,  and  on  the 
19th  of  the  same  month  had  changed  to  a  chrysalis  from  which  the 
moth  emerged  on  the  7th  of  July.    The  worm  is  represented  at  Figure 
30,  and  may  at  once  be  distinguished  from  all  others  of  its   tribe, 
that   are  known,  by  its  translucent  glassy  green  body,  in  contrast 
with  a  very  distinct  hard,  polished,  dark-brown  shield  on  the  first  seg- 
ment, and  a  bright  venetian-red  head.    The  usual  spots  on  the  body 
are  quite  distinct,  and  placed  in  the  positions  given  at  the  lower  out- 
line of  Figure  30,  which  represents  the  side  of  one  of  the  middle  seg- 
ments. 

The  moth  bears  a  closQ  general  resemblance  to  the  Cochran  Rus- 
tic already  described,  the  ground  color  being  the  same.    It  diflFers  in 
its  larger  size ;  in  the  wavy  transverse  lines  being  more  equidistant; 
in  the  spots  in  the  shape  of  arrow  heads,  which  emanate  from  the 
inside  of  the  last  or  outer  line,  being  darker  and  more  distinct ;  and 
in  the  outer  edge  of  the  large  kidney-shaped  spot  being  almost  al- 
ways quite  white.    Entomologically,  it  differs  still  more  essentially, 
for  though  named  Agrotis  devastator^  it  seems  to  belong  to  the  genos 
Mamestra.    Here  we  have  the  converse  of  the  facts  given,  in  speak- 
ing of  the  Dingy  cut- worm,  for,  closely  as  the  Cochran  Rustic  and 
this  Devastating  Dart  moth  resembles  each  other,  their  larvae  are  very 
dissimilar. 

AoROTis  (Mamrstra)  devastator.  Brace — Larva — ^Lengjfli  1.80.  Color  translacent  glassj 
freen,  with  a  tinge  of  blue.  Usually,  a  very  deep  bluish  dorsal  line.  Four  distinct  pififerous  spots 
on  each  segment,  each  with  a  slight  annnlation.  Two  other  minute  sintple  spots,  without  hairs  on 
the  anterior  edge  of  the  segment  (see  Fig.  30,  ).  Head,  bright  Venetian-red,  with  black  jaws,  aad 
%  small  black  spot  each  side.  Cervical  shield,  very  distinct,  hard,  poFished  and  of  a  dark  brown. 
Caudal  plate,  less  defined  and  more  dusky.  The  body  is  lighter  posteriorly  than  anteriorly  and  fltf 
dorsal  line  is  most  distinct  along  the  middle  segments. 

Chrysalis — Quite  dark  mahog^any  brown,  with  the  body  somewhat  more  attenuated  than  it 
Qsnal,  and  with  two  distinct  slightly  curved  thorns  at  extremity  with  several  other  f tiff  bristle* 
around  them. 

THE  SPECKLED  CUT-WORM— PI.  1,  Figs.  14, 15, 16  and  17. 
;^^  (Larva  of  the  Subjoined  Hadena,  Hadena  subjuncta,  Or.  A  Rob.) 

At  two  different  times,  I  have  found  in  a  track  garden  hiding  in 
the  ground,  under  cabbage  plants,  near  St.  Louis,  a  cut- worm  which 
may  be  known  by  the  above  name.  On  one  occasion,  I  also  received 
the  same  worm  from  my  friend,  Mr.  A.  Bolter,  of  Chicago,  who  found 
it  in  Wisconsin.  It  is  at  once  distinguished  from  all  others  that  are 
known  by  several  characteristics,  but  more  especially  by  being 
speckled  as  with  pepper  and  salt,  when  viewed  with  a  pocket  lens, 
the  ground  color  being  flesh-gray,  with  a  tinge  of  rust  color  in  the 
middle  of  each  segment.  The  head  is  marked  as  in  Figure  15,  each 
segment  on  the  back  as  in  Figure  16,  and  the  extremity  as  in  Figure 
17  of  Plate  1 — ^these  figures  beipg  enlarged  the  better  to  show  the 
markings. 

Those  which  I  bred,  fed  voraciously  on  cabbage  leav«s  during  the 
night  and  lay  concealed  and  motionlesB  during  the  day.     Before 
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changing  to  chrysalids,  they  became  of  a  uniform  pale  dirty  yellow, 
with  the  markings  almost  entirely  obliterated.  The  chrysalis  is  of  the 
usual  form  and  the  moths  appeared  between  the  2d  and  8th  of  August. 
The  kind  of  moth  that  was  produced  from  these  worms  is  faithfully 
represented  at  Plate  1,  Figure  14,  the  front  wings  being  marked  as  in 
tne  figure,  with  grayish-brown  and  black,  and  having  a  dull  flesh- 
colored  shade.  It  differs  essentially  from  all  those  that  I  have  hither- 
to described,  and  belongs  to adifferent  genus tiffadena).  Itwas named 
Hadena  suhjuncta  by  Gru6n6e,  in  his  MS.  and  this  name  has  been  re- 
tained by  Messrs.  Grote  &  Robinson,  in  their  description  of  it  pub- 
lished in  the  Transactions  of  the  American  Entomological  Society, 
Volume  II,  pp.  198-9,  which  will  be  found  below. 

Hadeka  'ftUBJUNCTA,  "Gr.  A  Rob. — Ltfrwo.— Average  length  1.60  inches.  Color  carneous-gray, 
inclining  to  ferruginous  in  the  middle  of  each  jsegment.  Minutely  speckled  as  with  pepper  and 
«alt.  A  lateral  stigmatal  stripe,  somewhat  lighter  than  the  rest  of  the  bodj.  An  interrupted 
dorsal  and  subdorsal  white  line,  these  lines  being  quite  distinct  on  the  posterior  half  and  indistinct 
on  the  anterior  half  of  each  segment.  Two  distinct  spots  anteriorly  on  the  dorsum  of  each  seg- 
tneot ;  the  other  spots  obsolete.  Head  light  shiny  brown,  with  two  outwardly  diverging  darker 
marks.  Segmant  1,  with  the  three  longitudinal  white  lines  and  a  white  anterior  edge,  shaded  on  the 
inside  with  dark  brown.  Anal  segment  with  a  white  transverse  line,  somewhat  in  the  shape  of  a 
^awn-out  W,  and  with  a  deep  shade  above  it.    Venter  glaucous.   Legs  of  the  same  color. 

ChrfialU, — Of  a  deep  brown  color,  rather  short  and  thick,  and  with  two  bristles  at  extremity. 

riafljo— (?1.  1,  fig.  14).  Length  0.65;  expanse  1.50  (f  $•— Antennae  simple,  finely  and 
•shortly  ciliate  beneath.  Cameons  brown«  Head  with  a  dark  frontal  line.  Prothoracic  pieces  with 
A  very  disUnct  and  deep  brown  line.  Abdomen  crested  above  at  base,  with  a  spreading  anal  tuft 
in  the  male.  Fore  wings,  above,  blackish  brown  shaded  with  carneous.  A  longitudinal  deep 
ferown  basal  ray,  shaded  inferiorly,  extending  outwardly  and  narrowly  to  the  transverse  anterior 
iine.  Above  this  ray,  the  base  is  tinged  with  carneona,  and  the  basal  line  is  indicated  by  a  dark 
geminate  costal  streak.  Transverse  antarior  line  geminate,  the  outer  line  the  darker,  roundedly 
And  evenly  interspaceally  waved,  nearly  prependicular.  Ordinary  spots  very  large,  distinctly  lim- 
ited. The  median  jpace  is  wide  superiorly,  but  is  constricted  below  the  median  nervure ;  a  longi- 
tudinal deep  brown  streak  runs  along  Che  submedian  fold  and  connects  the  two  median  lines  at  their 
point  of  greatest  contiguity^  This  streak  becomes  the  lower  margin  of  the  claviform  spot  which 
4ibutts  from  the  transverse  anterior  line,  and  whose  upper  margin  is  seen  in  a  very  distinct  deep 
browii  line  rmnning  outwardly  and  downwardly  obliquely  from  the  median  nervure.  Above  the 
•claviform  is  the  large  obicular,  pale,  with  a  distinct  annulus.  The  reniform  is  wide,  of  the  ordi- 
nary shape,  with  an  indistinct  central  shade  and  the  distinct  annulus  is  often  obsolete  outwardly. 
Beyond  the  reniform,  the  wing  is  shaded  with  carneous  to  the  subterminal  line,  this  shade  epread- 
sng  inferiorly.  A  diffuse  and  faint  blackish  median  shade  runs  from  the  costa  downward  between 
ibe  ordinary  spots  and  is  discontinued  beUw  median  nervure.  The  transverse  posterior  line  is  in- 
^^epted  above  the  reniform,  rnns  outwardly  stralghtly  along  the  costal  region,  tbenc*^  downwardly 
«over  the  nervules,  bending  inwardly  beneath  the  reniform  8pot«  It  is  geminate,  faint,  the  lines  eu- 
<cloeing  a  paler  space  and  interspaceally  lun  ulate.  Subterminal  line  pale,  preceded  by  a  dark  shade, 
forming  the  uaual  M-shaped  mark  at  the  middle,  the  points  of  tbe  M  attaining  the  external  mar- 
gin. Tbe  dark  shading  is  sometimes  tinged  with  olivaceous  before  the  internal  angle  as  is  the  in- 
ferior fading  of  the  longitudinal  streak  connecting  the  median  Vines.  The  terminal  space  is  blackish 
|}rown  and  black  imterspaceal  marks  precede  the  terrain  tl  line.  Tbe  Iringes  are  uneven  ;  the  exter- 
niU  margin  of  the  wing  retires  inwardly  before  internal  angle. 

Hind  wings  smoky  blackish,  paler  towards  the  ba$e,  without  disceroable  discal  mark  or  linei. 
Under  surface  pale.  Tbe  wings  terminally  and  along  cos.toj  edf^es  are  covered  with  powdery  squ»- 
mation  with  intermixed  dark  scales  bringing  the  nervules  into  relief.  The  fure  wings  show  thre« 
Ante-apical  white  dots  and  the  white  subterminal  shade  line  emanates  from  a  fourth  and  larger  dot 
Just  before  the  apex,  these  latter  at  times  hardly  dii^cernable^  Fu'mi  difical  dots;  sometimes  tracef 
4>f  dark  median  lines  can  be  seen  on  both  win^fu 
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THE  SMALL  WHITE  BRISTLY  CUT-WORM. 
(Larva  of  the  Figure  8  Minor,  Celrnnn  renigtra,  Stephens). 

During  the  month  of  August  in  North  Illinois,  a  small  dirty-whit^ 
cut-worm  may  frequently  be  lound  in  flower  gardens,  where  it  doubt- 
t^*&-  ^^-1  less  feeds  for  the  most  part  on  the 

roots  of  various  flowers.  This  worm 
is  represented  at  Figure  31  h.  It 
never  gets  to  be  more  than  |  of  an 
inch  in  length,  and  is  covered  with 
distinct,  stifl'  yellow  bristles,  and  may 
«  »        be  popularly  known  by  the  above 

name.  During  the  fore  part  of  August  it  descends  deeper  into  the 
ground,  and  soon  changes  to  a  very  bright  shiny,  mahogany  brown 
chrysalis,  from  which  in  about  three  weeks  afterwards,  the  moth 
emerges. 

This  moth  is  represented  (as  well  as  a  wood  cut  can  represent  it) 
at  Figure  HI  a.  It  is  quite  prettily  marked,  the  fore-wings  being^ 
brown,  variegated  with  lilac-gray  and  moss-green,  with  a  deep  brown 
spot  about  the  middle  and  a  silvery  annulation  around  the  kidney- 
shaped  spot.  It  is  the  Celce?ia  reiiigera  of  Stephens  of  which  <7,  her- 
Ji?/2fljcwZa,Gu6n6eisa  synonym,  and  as  it  should  have  a  popular  name^ 
it  may  be  called  the  "  Figure  b  Minor,"  in  allusion  to  the  silvery  edge 
of  the  kidney-spot  which  almost  always  reminds  one  of  the  figure  & 
In  the  genus  Celmia  the  wings  are  entire,  broad  and  rounded,  and 
there  is  a  conspicuous  tuft  on  the  crown  of  the  head.  The  species 
may  at  once  be  distinguished  from  those  of  Agrotis  and  Hadena  by 
their  smaller  size  and  more  rounded  appearance. 

Cbljkna  rbwiqkba,  Stephens.— Lorw.— Length  0.75  of  aa  inch.— Color  dusky  aalmon-yellow^ 
the  dusky  dirty  appearance,  caused  by  innumerable  dark  specks  all  over  it.  Largest  at  the  fo«r 
middle  segments  and  tapering  thence  each  way.  A  dark  lateral  stripe^  distiact  on  the  middle  eeg> 
ments,  indistinct  at  both  ends.  Distinguishing  feature,  very  visible  stiff  yellowish  bristles,  pro- 
ceeding from  the  usual  spots  which  are  small.  A  dorsal  liae  is  indicated  under  the  glass  by  two 
indistinct  thin  lines  at  the  joints  of  the  segments. 

ChrytalU. — Length  0.66  of  an  inch;  concise;  of  a  bright  polished  mahogany  brown,  with 
dark  eyes  and  very  slightly  panctared  on  (he  anterior  portion  ot  the  abdominal  segments. 

Jmsgo. — ^Expanse  1.10  inches.  Fore  wings  brownish-gray,  with  a  more  or  less  determined  carne^ 
one  or  lilaceous  hue.  Orbicular  spot  sub-obsolete  ;  sometime?  entirely  obsolete.  Reniform  spot 
of  normal  shape,moss-green,  with  asnow-white  annulationjindistiAct  above;  broad  and  distinct  below.. 
Ordinary  lines  lighter.  Basal  half-line  distinct  only  on  costa,  and  below  posterior  median  nerve. 
Transverse  anterior  single,  obliquing  but  slightly,  and  bordered  posteriorly  with  a  very  thin  brokei^ 
darker  line;  it  is  moss-green  in  the  middle,  and  there  is  a  green  ifhade  running  from  it  to  the  basal 
half-line,  dividing  the  sub-basal  space.  Opposite  this  green  in  the  median  space,  is  a  dark  sub- 
quadrate  almost  black  spot,  and  between  the  stigma  the  wings  are  also  quite  dark.  Transverse 
posterior  single,  posteriorly  oblique  a  little  more  than  ^  o£  breailth  of  wing,  then  parallel  with 
posterior  margin,  forming  at  the  second  nerve  a  ronndibh  spot  which  extends  to  the  aaal  angle,  and 
is  dark  below  and  moss-green  above.  Subterminal  line  usually  very  indistinct — merely  indicated 
by  a  few  dots.  A  median  arcuated  band  is  perceptible,  being  broader  and  darker  between  the  stig- 
ma and  interrupted  in  the  middle  by  lower  ptirtion  of  reniform  spot.  A  minute  light  spot  on  each 
Tein  at  posterior  margin.  Costa  with  a  light  spot  at  tprminu^  of  sub -basal  line,  of  transverse  an- 
terior, and  above  reniform  spots — dark  each  side  of  these  and  at  terminus  of  median  band;  con- 
coloroQS  with  wing  at  subterminal  space,  having  four  %er\  minute  light  spots,  one  at  ends  of  subter- 
minal  and  transverse  posterior  lines,  and  twn  betwop^  ♦1"^"}  Viinges  concoloioua  with  the  ^ing^ 
linving  a  very  fine  darker  edge» 
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Hind  wing^  cameonf-graj  at  base  and  interiorly — darker  anteriorly  and  posteriorly  and  es- 
pecially at  poiterior  margin.  Nerves  and  lonule  rather  dark.  Fringes  same  color  as  interior  of 
wing,  Tvith  a  darker  central  line. 

Under  surface  of  fore  wings  brownish-gray,  the  fringes  and  transverse  posterior  darker  and 
the  spots  faintly  marked  at  costa.  Under  surface  of  hind  wings  of  same  color  abore,  lighter  ba» 
low,  with  the  lunule  dark  and  the  arcuated  band  distinct. 

Legs  dark-g^y  with  light  spots  at  joints  ;  palpi  same  color.  Head,  prothoraz  and  thorax  not 
quite  so  purplish  as  wings.  Pro  thorax  with  a  light  margin  at  junction  of  wings— the  teg^lse  also 
with  a  light  spot.    Body  same  color  as  hind  wings  above,  darker  below.    Feelers  same. 

OTHER  OUT-WORMS. 

Besides  the  ten  distinct  cut-worms,  whose  transformations  I  have 
just  recorded,  there  are  two  others,  which  Dr.  Fitch  has  described  in 
all  their  stages.  The  one  is  the  "striped"  or  "corn  cut  worm"  as  he 
calls  it,  which  proves  very  injurious  to  corn,  by  cutting  it  off  about 
an  inch  above  ground.  This  worm  produces  a  dusky-gray  moth  {AgrotU 
nigricans^  Linn. — ^var.  maizi)^  which  is  distinguished  principally  by 
two  coal  black  spots,  one  nearly  square,  placed  outside  of  the  centre 
of  the  fore  wing,  and  the  other  nearly  triangular,  a  little  forward  of  it, 
a  roundish  nearly  white  spot  separating  them.  The  other  which  Dr. 
Fitch  has  called  the  '"yellow-headed  cut-worm,"  is  of  a  shining  livid 
color,  with  a  yellowish  or  chestnut-colored  head  and  a  homy  spot  of 
the  same  color  on  the  top  of  the  first  and  last  rings.  It  is  a  large 
species  and  produces  the  Amputating  Brocade  moth  (ITadena  ampu- 
tatrix^  Fitch),  which  is  figured  on  page  450,  of  Harris'  work.  This 
moth  is  distinguished  by  its  Spanish-brown  upper  wings,  marked  with 
a  large  pale  kidney-shaped  spot,  and  a  broad  wavy  blue-gray  band 
near  the  end.  The  worm  was  found  by  Dr.  Fitch  to  be  even  more  in- 
jurious to  com  than  the  striped  species,  since  it  severs  the  plant  lelow 
ground ;  while  it  also  combines  the  habit  of  climbing  trees  during 
the  night,  according  to  Harris. 

Thus,  we  are  now  acquainted  with  the  natural  history  of  just  one 
dozen  of  these  cut-worms,  while  there  is  fully  another  dozen  whose 
habits  and  history  yet  remain  to  be  studied.  Of  one  of  these,  especial- 
soon  to  give  the  complete  history.    Meanwhile,  I  will  give' 
a  brief  account  of  the   worm  itself,  which  may  be  known  as 

THE  WHEAT  CUT-WORM. 

On  the  10th  of  October,  1868, 1  received  Irom  Mr.  F.  R.  Allen,  of 
Allen  ton,  Missouri,  the  following  communication: 

"  Enclosed  I  send  you  some  specimens  of  a  worm  tiiat  seems  to 
be  preying  upon  the  recently  sown  wheat.  My  neighbor,  Mr.  George 
W.  Moore,  informed  me  a  day  or  two  ago,  that  a  worm  was  eating  all 
his  wheat  that  he  had  lately  sown  in  oats  ground.  I  went  to  see  what 
it  was  yesterday,  and  as  I  am  not  entomologist  enough  to  tell,  I  refer 
them  to  you.  Mr.  Moore  has  learned  within  a  day  or  two,  that  this 
same  insect  is  now  generally  preying  on  the  wheatin  Franklin  county, 
that  is  sown  on  oats  stubble.  What  is  remarkable  they  do  not  yet 
trouble  the  wheat  in  the  same  field  sown  on  wheat  stubble.    Nor  do 
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they  seem  to  feed  on  the  volunteer  oats  in  the  same  field,  but  entirely 
destroy  the  young  wheat." 

Subsequently,  upon  visiting  Allen  ton,  Eureka,  and  other  places 
in  St.  Louis  county,  I  ascertained  from  L.  D.  Votaw  and  others,  that 
this  »worm  had  been  known  to  attack  wheat  in  the  fall  for   many 
years  back.    They  come  to  their  growth  the  latter  part  of  October, 
descend  into  the  earth  and  pass  the  winter  in  the  chrysalis  state.  The 
only  manner  in  which  I  can  account  for  their  appearing  only  on  that 
wheat  which  was  sown  on  oats  stubble,  is  by  supposing  that  the  scat- 
tering oats  that  were  left  after  harvest  had  sprouted  before  the  wheat, 
and  had  thus  attracted  the  parent  moths.    On  this  supposition  the 
worms  had  hatched  and  fed  awhile,  before  the  ground  was  ploughed, 
and  planted  to  fall  wheat,  and  this  seems  the  more  likely,  since  the 
worms  were  full-grown,  almost  as  soon  as  the  wheat  appeared  above 
ground.    If  this  supposition  be  correct,  the  attacks  of  this  worm  can 
be  effectually  prevented  by  ploughing  the  land  early  and  keeping  the 
ground  clear  of  all  vegetation  until  the  wheat  is  planted.    No  other 
rational  explanation  can  be  given,  for  I  found  by  experiment  that  they 
would  devour  with  equal  rfelish  the  young  plants  of  both  oats,  wheat, 
and  a  variety  of  grasses. 

In  the  Canada  Farmer  ior  April  15,  1867,  an  account  was  given 
of  the  ravages  of  "cut- worms"  on  Spring  wheat,  in  the  county  of  Ha- 
ron.  Judging  from  the  account  however,  the  worm  referred  to,  was 
the  common  "White grub;"  but  if  it  be  the  same  as  that  spoken  of 
al3ove,  the  fact  can  be  ascertained  by  the  description  which  I  subjoin 
herewith. 

The  Wheat  Cut-worm.— A  dark  pitchy  black  cut-worm,  the  characteristic  mark  being,  a 
rery  distinct  pale  buff  or  flesb-colored  stigmatAl  band.  Dorsum  generally  of  a  brownish  shade,  the 
dorsal  line  of  the  same  color,  with  a  more  or  less  distinct  dingy  shade  each  side  of  it.  The  subdor- 
sal region  is  always  the  darkest  part  of  the  worm,  bemg  of  a  pitchy  brown  ;  but  edged  above,  at 
junction  of  dorsum,  with  a  fine  light  buff-colored  line,  and  generally  variegated  in  the  middle,  witli 
very  minute  light  colored  irrorations.  Eight  sealing-wax-like  black  elevated  piliferous  spots  on 
each  segment,  those  on  dorsum  usually  having  a  white  base  outwardly.  Greatest  width  at  seg- 
ments 10  and  11,  the  spots  upon  them  being  also  the  largest.  Head,  deep  polished  brown,  with  the 
usual  inverted  T-shaped  white  mark,  and  some  white  spots  at  sides ;  also  with  white  lips,  and  per- 
fectly white  palpi.  Cervical  shield,  of  same  color  as  dorsum,  but  polished,  and  with  the  dorsal  and 
lub-dorsal  white  lines  quite  distinct  upon  it.  Caudal  plate  with  a  bright  cream-colored  longi- 
tudinal dash  (generally  constricted  in  the  middle)  between  two  black  spots.  Venter  and  legs  glassy 
glaucous.  The  young  worm  is  almost  uniformly  pitchy  black,  with  the  light  stigmatal  band  al- 
ways visible  however.  Indeed  this  band  is  always  constant  no  matter  how  much  the  worms  vary  ia 
depth  of  ground-color. 

There  are  various  other  naked  caterpillars  which  are  frequently 
found  upon  the  ground  near  vegetation  of  various  kinds.  Thus  du- 
ring the  months  of  July  and  August,  a  species  with  the  back  of  each 
«egraent  very  characteristically  marked  as  represented  at  Plate  1, 
Figure  12,  may  often  be  found.  It  seems  to  feed  on  a  variety  of  herbs, 
and  produces  a  prettily  variegated  moth  known  as  Prodenia  comme- 
Kw(jp,  Qu6n6e;  but  though  this  and  other  species  may  have  the  cutting 
habit,  they  have  never  attracted  notice  so  far,  and  I  shall  pass  them 
over  and  proceed  at  once  to  suggest  the  proper  preventives  and 
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REMEDIES  AGAINST  CUT  WORMS. 

Natural  Kemedies. — ^These  cut-worms,  like  all  other  vegetable- 
feeding  insects,  hrive  numerous  insect  enemies  which  are  continually 
on  the  alert  for  them,  and  materially  assist  us  in  keeping  them  in  due 
[Fig.  32.]     bounds.    Of  those  that  are  parasitic  internally  may  be  men- 
•'-^  ^^-^tioned  the  minute  four- winged  flies  belonging  to  the  genus 
j^0}  ^^31  icrogaster.    One  of  these  which  is  parasitic  on  the  Army- 
^^^^i^t^  worm  (the  M.  miliiaris  of  Walsh)  is  represented  at  Fig- 
1  ^  ^  1      ure  32,  and  it  bears  a  strong  resemblance  to  an  undescribed 
species  which  I  have  often  bred  from  a  cut- worm,  described 
in  the  Prairie  Farme;jr  as  the  "Pale  cut-worm.^    The  female  fly  punc- 
tures the  tender  skin  of  the  worm  and  deposits  great  numbers  of  eggs 
in  the  body.    These  eggs  produce  maggots  which  live  upon  the  fatty 
parts  of  the  worm,  and  slowly  but  surely  produce  the  death  of  their 
victim.    When  full  grown  they  pierce  the  skin  of  the  worm  and  spin 
their  white  silken  cocoons,  in  company,  on  his  body,  and  in  due  time 
issue  forth  as  flies. 

There  is  also  a  large  yellowish-brown  four-winged  Ichneumon  fly 
(the  PanisGus  geminatua  of  Say),  which  I  have  bred  from  cut  worms. 
The  parent  fly  deposits  a  single  egg  within  the  body  of  a  worm,  but 
the  maggot  hatching  from  this  e^g  does  not  cause  the  worm  to  die, 
till  after  the  latter  has  entered  the  earth  to  become  a  chrysalis.  At 
this  point  the  worm  suddenly  succumbs  and  the  maggot  spins  a  tough, 
black,  smooth  cocoon,  and  where  we  expected  to  see  a  moth  rise  to 
day-light,  we  behold  in  time  this  Ichneumon  fly. 

Among  the  cannibals,  that  bodily  devour  these  worms,  may  be 
mentioned  the  Spined  Soldier-bug,  already  referred  to  on  page  77,  note, 
[Fig.  33.]         and  ^hose  likeness  I  produce  at  Figure  33.  This  fellow 
is  such  a  thorough  cannibal,  and  so  serviceable  to 
man,  that  his  portrait  cannot  be  too  well  graven  on 
^  the  mind.    It  is  not  unlikely,  also,  that  most  of  the 
ground  beetles  that  are  figured  in  a  future  chapter  on 
J   ^    J    *'         the  lOlined  Potato  beetle,  prey  upon  cut-worms ;  and 
the  Homely  Qeopinus  referred  to  in  the  note  on  page  77  has  been 
found  to  do  so,  but  by  far  the  most  efficient  insect  in  slaying  these 
[Fig.  34.]  worms   is    the  larva  of  the  Fiery  Ground 

beetle  {Calosoma  calidtim^  Fabr.),  which  I 
represent  at  Figure  34  a,  by  the  side  of  its  pa- 
rent Figure  34  b.    This  larva  has  very  appro- 
priately been  called  the  Cut-worm  lion,  by 
Dr.  Shimer  of  Mt.  Carroll,  Illinois,  who  gives 
the  following  account  of  its  mode  of  trans- 
^formation- to  the  perfect  beetle:    '*The  fat, 
full  grown  larva  of  Caloaomacalidxim  chooses 
.a  hard  piece  of  ground,  as  a  wagon  road  in 
*  the  field,  where  it  bores  into  to  pass  the  pupa 

state.    I  have  seen  them  many  hours  in  boring  a  few  inches.    These 
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fierce  insects  often  wage  terrible  battles  when. they  encounter  ea,cli 
other,  and  they  will  eat  each  other  as  readily  as  cut< worms,  as  I  found 
whenever  I  put  more  than  one  of  them  into  my  collecting  box.  He 
that  would  breed  these  insects  to  the  perfect  state,  must  pack  the  dirt 
in  his  breeding  box  as  hard  as  a  wagon  road,  or  be  will  fail,  as  I  alw^ays 
did  before  I  saw  their  operations  in  the  fieli  In  using  moderately 
compact  earth,  the  larva  digs  it  over  and  over,  endeavoring  to  find  a 
suitably  dense  place,  works  up  the  dirt  into  balls,  until  its  feet  are 
clogged  up  with  earth  and  juices  from  its  mouth,  and  it  sinks  ex- 
hausted and  dies.  In  a  few  days  after  it  enters  the  ground,  the  beau- 
tiful spotted,  perfect  beetle  appears,  and,  strangely,  the  smell  of  the 
beetle  is  peculiar  and  entirely  diflferent  from  the  larva." 

Thifc  Cut- worm  lion  has  quite  a  formidable  appearance,  and  is  ex* 
ceedingly  agile.  It  is  flattened,  of  a  black  color,  with  six  legs  upon 
the  breast,  and  a  pair  of  sharp  hook-like  jaws  projecting  in  front  of  its 
head.  It  pursues  the  worms  in  their  retreats  under  the  ground,  and 
seizes  them  wherever  it  comes  in  contact  with  them.  Sometimes  a 
young  Cut- worm  lion  will  seize  a  worm  twice  as  large  as  itself,  and 
will  cling  with  bull  dog  tenacity  to  its  prey,  through  all  its  throes,  its 
writhings  and  twistings,  till  at  last  the  worm  succumbs,  exhausted, 
and  the  victor  bites  two  or  three  holes  through  its  skin  and  proceeds 
to  suck  out  its  juices. 

Some  kinds  of  spiders  are  also  known  to  prey  on  cut-worms,  and 
these  unwisely  unpopular  little  animals  should  always  be  cherished 
and  protected.  Poultry  is  also  quite  eflicient  in  destroying  them,  and 
chickens  are  better  than  any  other  kind.  I  cannot  too  strongly  urge 
their  claims  as  cut-worm  destroyers,  than  by  giving  the  statement  of 
Mr.  Cochran,  to- wit:  that  he  believed  he  could  not  possibly  have 
coped  with  the  worms  without  the  aid  of  a  large  brood  of  chickens 
which  he  procured  for  that  purpose. 

Artipioial  Remedies. — The  climbing  cut-worms  are  easily  headed 
off  by  a  little  vigilance.  From  the  orchard  planted  upon  light,  warm 
soils  they  can  be  driven  away  entirely  by  claying  the  ground  about 
the  trees;  a  wheelbarrow  full  is  well  nigh  enough  for  each  tree  when 
spread  around  its  base  and  as  far  as  the  limbs  extend.  This  is  the 
most  thorough  and  lasting.  A  small  strip  of  tin,  three  inches  wide, 
carefully  secured  around  the  body  of  the  tree,  will  effectually  prevent 
their  ascension ;  if  the  tin  is  old  and  rusty  it  will  require  to  be  a  little 
wider.  Each  night,  after  the  swelling  of  the  bud,  an  hour  or  two  after 
midnight  a  slight  jar  of  the  tree  will  bring  every  one  on  it  down,  when 
they  can  be  caught  in  a  spread  sheet  and  destroyed.  This  will  have 
to  be  followed  up  till  the  bud  has  unfolded  into  the  leaf,  after  which 
there  is  no  longer  anything  to  be  apprehended  from  the  worm.  Tiie 
reasons  why  the  clay  is  so  eflScient,  are  two-fold :  1st — ^The  worms 
seem  to  have  an  instinctive  dislike  to  crawling  over  it  2nd — In  drop- 
ping from  the  tree  on  to  the  hard  surface  they  are  frequently  disabled, 
and  whether  di&abled  or  not,  they  cannot  immediately  burrow  into  it 
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as  in  sand,  and  they  are  all  the  more  exposed  to  their  numerous  mid- 
night enemies  which  are  ever  watching  for  them. 

For  the  common  field  cut-worms,  I  am  convinced  that  there  is  no 
better  remedj,  as  a  rule,  than  bunting  and  killing  them.  It  is  gen- 
erally believed  that  ashes  and  lime  used  about  plants  will  keep  off 
cut- worms,  and  I  might  fill  pages  with  recorded  experiments,  going  to 
prove  the  good  effects  of  these  substances.  The  experimenters  gen- 
erally forget,  however,  that  there  is  a  period  in  the  life  of  these  worms 
when  they  of  themselves  go  down  in  the  earth  and  disappear,  and 
anything  applied  just  before  this  happens  is  sure  to  be  heralded  forth 
as  a  perfect  remedy.  Experiments  show,  however,  that  when  placed 
in  a  box  with  separate  quantities  oi  ashes,  lime,  salt  and  mold,  they 
will  burrow  and  hide  in  all  of  them,  but  especially  in  the  ashes  and 
mold.  Soot  seems  to  be  niore  obnoxious  to  them,  and,  although  I  have 
not  yet  had  an  opportunity  to  give  it  a  thorough  test,  I  dp  not  wish  to 
discourage  its  trial.  Fall  plowing,  to  be  efficacious,  must  be  done  very 
late  in  the  fall,  when  the  worms  are  numbed  with  cold,  and  then  I 
think  it  is  of  doubtful  utility  further  than  it  exposes  them  to  the  at- 
tacks of  enemies,  including  birds. 

In  a  case  like  that,  communicated  by  Mr.  Allen,  it  would  pay  to 
dig  a  narrow  ditch  around  the  part  of  the  field  infested,  the  outward 
side  to  be  m^de  smooth  and  slanting  under;  for  these  worms  cannot 
crawl  up  a  perpendicular  bank  of  earth.  On  the  same  principle,  many 
an  one  may  be  entrapped  by  making  smooth  holes  with  a  stick  around 
hills  of  corn  or  other  plants,  and  on  going  over  the  same  ground  the 
next  day,  those  that  are  thus  entrapped  can  be  crushed  by  the  end  of 
the  same  stick.  In  com  fields  that  have  been  subject  to  the  attacks  of 
cut  worms,  it  is  well  to  plant  so  much  seed  as  will  enable  them  to 
glut  their  appetites  without  taking  all  the  stalks  in  the  hill,  and  in 
this  light  the  following  lines  contain  a  deal  of  wisdom : 

"  One  for  the  black-bird  and  one  for  tbe  crow^ 
Two  for  the  cut-worm  and  three  to  ^ow." 


INSECTS  INFESTING  THE  POTATO. 

As  the  potato  forms  one  of  our  leading  articles  of  diet,  and  is 
universally  cultivated,  an  accurate  knowledge  of  the  insects  which 
attack  it,  is  of  the  utmost  importance.  A  very  full  account  of  them 
was  given  in  the  October  and  November  numbers  of  the  American 
Entomologist,  and  since  the  editions  of  those  two  numbers  are  en- 
tirely exhausted,  I  cannot  do  better  than  to  transfer  it,  for  the  most 
part,  to  the  pages  of  this  report,  with  such  additions  and  alterations 
as  I  have  since  found  necessary. 

We  often  see  paragraphs  in  the  papers,  stating  that  *THE  Potato 
Bug"  has  been  very  abundant  and  destructive  in  such  a  month  and  at 
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such  and  such  a  place.  Accompanying  these  statements, remarks  are 
frequently  added,  that  "THE  Potato  Bug"  is  preyed  upon  by  such  and 
such  insects,  so  that  we  may  soon  expect  to  see  it  swept  from  oflF  the 
face  of  the  earth ;  and  that,  even  if  this  desirable  event  should  not 
take  place,  "THE  Potato  Bug"  may  be  checked  and  controlled  by- 
such  and  such  remedies. 

Do  the  worthy  men,  who  indite  these  notable  paragraphs,  ever 
consider  for  one  moment,  that  there  are  no  less  than  eleven  distinct 
species  of  bugs,  preying  upon  the  potato  plant  within  the  limits  of 
the  United  States  ?  That  many  of  these  eleven  species  are  confined 
within  certain  geographical  limits  ?  That  the  habits  and  history  of 
several  of  them  diflFer  as  widely  as  those  of  a  hog  and  a  horse  ?  That 
some  attack  the  potato  both  in  the  larva  state  and  in  the  perfect  or 
winged  state;  others  in  the  perfect  or  winged  state  alone ;  and  others 
again  in  the  larva  state  alone  ?  That  in  the  case  of  eight  of  these  in- 
sects there  is  but  one  single  brood  every  year,  Vhile  of  the  remaining 
three  there  are  every  year  from  two  to  three  broods,  each  of  them 
generated  by  females  belonging  to  the  preceding  brood?  That  nine  of 
the  eleven  feed  externally  upon  the  leaves  and  tenderer  stems  of  the 
potato,  while  two  of  them  burrow,  like  a  borer,  exclusively  in  the 
larger  stalks?  Finally,  that  almost  every  one  of  these  eleven  species 
has  its  peculiar  insect  enemies;  and  that  a  mode  of  attack,  which  will 
prove  very  successful  against  one,  two  or  three  of  them,  will  often 
turn  out  tx)  be  utterly  worthless,  when  employed  against  the  remaiur 
der? 

THE  STALK-B0REIU-Oor<yi^  nitels,  Gu^n^. 
(Lepidoptera,  Nectuids.) 

^^^-  ^'l^  This  larva  (Fig.  35  2,)  is  of  a 

livid   hue    when   young,   with 
light  stripes  along  the  body,  as 
shown  in  the  figure.   When  full 
grown    it    generally    becomes 
'lighter,  with  the  longitudinal 
lines  broader,  and  at  this  time 
it  more  frequently  resembles  Figure  36.    It  commonly  burrows  ia 
[Kg.  36.]  large  stalks  of  the  potato ;  but  is  not  peculiar 

to  that  plant,  as  it  occurs  also  in  the  stalks 
of  the  tomato,  and  in  those  of  the  dahlia  and 
aster  and  other  garden  flowers.  I  have  like- 
wise found  it  boring  through  the  cob  of  grow- 
ing Indian  corn,  and  strangely  confining  itself  to  that  portion  of  the 
ear :  though  it  is  likewise  found  occasionally  in  the  stem  of  that  plant 
By  way  of  compensation,  it  is  particularly  partial  to  the  stem  of  the 
common  cocklebur  (Xanthium  atrumarium);  and  if  it  would  only 
confine  itselt  to  such  noxious  weeds  as  this,  it  might  be  considered  as 
a  friend  instead  of  an  enemy.    In  186S  it  was  more  numerous  thaa 
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usual,  and  was  particularly  abundant  along  the  Iron  Mountain  and 
Pacific  roads. 

Never  having  found  this  worm  earlier  than  June  and  July,  nor 
obtained  the  moth  from  the  very  earliest  matured  ones,  till  the  latter 
part  of  August  and  fore  part  of  September,  this  insect  must  necessa- 
rily be  single  brooded,  the  egg  requiring  longer  to  hatch,  and  the  lar- 
va longer  to  develop  than  of  many  other  moths.  Leaving  the  stalk 
in  which  they  have  burrowed  the  latter  part  of  July,  they  descend  a 
litte  below  the  surface  of  the  ground  and  in  three  days  become  chrys- 
alids.  These  are  of  the  normal  form,  with  two  fine  bristles  at  the  ex- 
tremity of  the  body,  usually  closed  so  as  to  form  a  point,  but  readi- 
ly opened  V-shaped  at  the  will  of  the  insect,  as  with  hundreds  of 
others  of  the  same  class.  I  have  had  the  moths  issue  as  early  as  the 
30th  of  August  and  as  late  as  the  26th  of  September,  and  in  one  in- 
stance it  emerged  during  a  freezing  night,  being  quite  dull  and  numb 
at  the  time,  thus  showing  beyond  a  doubt  that  the  moths  hybernate 
in  a  state  of  torpor,  and  then  deposit  their  eggs,  singly,  on  the  plant 
destined  for  the  worm,  during  the  months  of  April  and  May.  This 
moth  (Fig,  35,  2)  is  of  a  mouse  gray  color  with  the  fore  wings  finely 
sprinkled  with  Naples-yellow  and  having  a  very  faint  lilac-colored 
hue;  but  distinguished  mainly  by  an  arcuated  pale  line  running 
across  their  outer  third. 

llEMhDY — Prevention, — ^The  careful  florist,  by  an  occasional  close 
inspection  of  his  plants  about  the  beginning  of  July,  may  detect  the 
point  at  which  the  borer  entered,  which  is  generally  quite  a  distance 
from  the  ground,  and  can  then  cut  him  out  without  injury  to  the 
plant.  As  this  is  not  feasible  in  a  large  potato  field,  care  should  be 
taken  to  prevent  his  attacks  another  year  as  far  as  it  is  possible  to  do 
BO,  by  hunting  for  him  wherever  a  vine  is  seen  to  suddenly  wilt. 

THE  POTATO  BIALK-WEEVIL— BaHdita  Mnotatu^  Say. 
(Coleoptera,    Carcolionidfc.) 

This  insect  is  more  particularly 
a  Southern  species,  occurring  abun- 
dantly in  the  Middle  States,  but,  ac- 
cording to  Dr.  Harris,  being  totally 
unknown  in  New  England.  I  found 
it  in  our  own  State  last  summer, 
equally  as  abundant  as  the  preced- 
ing species.  Indeed,  some  patches  were  utterly  ruined  by  it,  the  vines 
appearing  as  if  scalded.  The  beetle  (Fig  37  c)  is  of  a  bluish  or  ash- 
gray  color,  distinguished,  as  its  name  implies,  by  having  three  shiny 
black  impressed  spots  at  the  lower  edge  of  the  thorax.  The  female 
deposits  a  single  egg  in  an  oblong  slit  about  one-eighth  inch  long, 
which  she  has  previously  formed  with  her  beak  in  the  stalk  of  the 
potato.  The  larva  subsequently  hatches  out,  and  bores  into  the  heart 
of  the  stalk,  always,  proceeding  downwards  towards  the  root.    When 
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full  grown,  it  Is  a  little  over  one-fourth  inch  long  (Fig.  37,  ^),  and  is 
a  soft  whitish,  legless  grub,  with  a  scaly  head.  Hence  it  can 
always  be  readily  distinguished  from  the  larva  of  the  Stalk-borer, 
which  has  invariably  sixteen  legs,  no  matter  how  small  it  may  be. 
Unlike  this  last  insect,  it  becomes  a  pupa  (Fig.  37,  h)  within  the  po- 
tato stalk  which  it  inhabits;  and  it  comes  out  in  the  beetle  state  about 
the  last  of  August  or  the  beginning  of  September.  The  stalk  inhab- 
ited by  the  larva  almost-always  wilts  and  dies,  and  this  wilting  is  first 
noticed  in  the  latitude  of  St  Louis,  about  the  first  of  July,  So  far  as 
is  at  present  known  it  attacks  no  other  plant  but  the  potato,  and  the 
I)erfect  beetle,  like  many  other  snout-beetles,  must  of  course  live 
through  the  winter  to  reproduce  its  species  in  the  following  spring. 

Remedy. — Same  as  with  the  foregoing  species.  Burn  all  the  vines 
which  wilt  from  its  attacks — ^roots  and  all,  for  it  almost  always  works 
below  ground.  The  Stalk-borer  must  be  searched  for,  if  one  will  be 
sure  of  killing  him  as  he  leaves  the  stalk  to  transform;  but  as  this 
Stalk- weevil  transforms  within  the  vine,  one  may  be  pretty  sure  of 
destroying  it  by  burning  the  vines  when  they  first  wilt 

THE  POTATO  OR  TOMATO-WORM— SpWna  b^maculata,  Haw. 
(Lepidoptera,   SphingidaB.) 

This  well  known  insect,  the  larva  of  which  is  illustrated  on  the 
opposite  page  (Fig.  38,  A),  is  usually  called  the  Potato-worm,  but  it  is 
far  commoner  on  the  closely  allied  tomato,  the  foliage  of  which  it 
often  clears  off  very  completely  in  particular  spots  in  a  single  night. 
Many  persons  are  afraid  to  handle  this  worm,  from  an  absurd  idea  that 
it  has  the  power  of  stinging  with  the  horn  on  its  tail.  But  this  is  a 
vulgar  error  and  the  worm  is  totally  incapable  of  doing  any  direct 
harm  to  man,  either  with  the  conspicuous  horn  on  its  tail,  or  with  any 
hidden  weapon  that  it  may  have  concealed  about  its  person.  In  fact, 
this  dreadful  looking  horn  is  not  peculiar  to  the  Potato- worm,  but  is 
met  with  in  almost  all  tbe^arvee  of  the  large  and  beautiful  group  to 
which  it  belongs  {Sphfnx  family.)  It  seems  to  have  no  special  use, 
but,  like  the  bunch  or^Mur  on  the  breast  of  the  turkey  cock,  to  be  a 
mere  ornamental  appendage. 

When  full-fed,  which  is  usually  about  the  last  of  August,  the  Po- 
tato worm  burrows  under  ground  and  shortly  aiterwards  transforms 
into  the  pupa  state  (Fig.  38,  B).  The  pupa  is  often  dug  up  in  the  spring 
from  ground  where  tomatoes  or  potatoes  were  grown  in  the  preced- 
ing season ;  and  most  persons  that  meet  with  it  suppose  that  the  sin- 
gular, jug-handled  appendage  at  one  end  of  it  is  its  tail.  In  reality, 
however,  it  is  the  tongue-casey  and  contains  the  long  pliable  tongue 
which  the  future  moth  will  employ  in  lapping  up  the  nectar  of  the 
flowers,  before  which,  in  the  dusky  gloom  of  some  warm,  balmy  sum- 
mer's evening,  it  hangs  for  a  few  moments  suspended  in  the  air,  like 
the  glorified  ghost  of  some  departed  botanist 

The  moth  itself  (Fig.  38,  C  )  was  formerly  confounded^ with  the  To- 
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bacco-worm  moth  {Sphinx  Carolina^  Linnaeus),  which  indeedit  very 
closely  resembles,  having  the  same  series  of  orange  colored  spots  on 
each  side  of  the  abdomen.    The  gray  and  black  markings,  however,  of 
the  wings  differ  perceptibly  in  the  two  species;  and  in  the  Tobacco- 
worm  moth  there  is  always  a  more  or  less  faint  white  spot  or  dot  near 
the  centre  of  the  front  wing, which  is  never  met  within  the  other  spe- 
cies. In  Connecticut  and  other  northern  States  where  tobacco  is  grown, 
the  Potato-worm  often  feeds  upon  the  leaves  of  the  tobacco  plant,  the 
true  Tobacco- worm  being  unknown  in  those  latitudes.    In  the  more 
southerly  States,  on  the  other  hand,  and  in  Mexico  and  in  the  West 
Indies,  the  true  Potato-worm  is  unknown,  and  it  is  the  Tobacco-worm 
that  the  tobacco  growers  have  to  fight.    While  in  the  intermediate 
country  both  species  may  frequently  be  captured  on  the  wing  in  the 
same  garden  and  upon  the  same  evening.    In  other  words,  the  Potato- 
worm  is  a  northern  species,  the  Tobacco-worm  a  southern  species ; 
but  on  the  confines  of  the  two  districts  exclusively  inhabited  by  each, 
they  intermingle  in  varying  proportions,  according  to  the  latitude. 

Remedies. — This  insect  is  so  large  and  conspicuous  that  the  most 
effectual  mode  of  destroying  it  is  by  hand-picking.  In  destroying  the 
worms  in  this  manner  care  should  be  taken  to  leave  alone  all  those 
specimens  which  one  finds  covered  with  little  white  oval  cocoons,  as 
these  are  the  cocoons  of  little  parasites*  which  materially  assist  usiu 
its  subjugation. 

THE  STRIPED  BLISTER-BEETLE— Ly//a  vittata,  Fabr. 
(Goleoptera  Meloldse.) 

The  three  insects  figured  and  described  above  infest  the  potato 
plant  in  the  larva  state  only,  the  two  first  of  them  burrowing  inter- 
nally in  the  stalk  or  stem,  the  third  feeding  upon  its  leaves  externally. 
Of  these  three  the  first  and  third  are  moths  or  scaly-winged  insects 
(order  Lepidoptera)^  so  called  because  the  wings  of  all  the  insects 
belonging  to  this  large  group  are  covered  with  minute  variously-col- 
ored scales,  which,  on  the  slightest  touch,  rub  off  and  rob  the  wing  of 
all  its  brilliant  coloring.  The  second  of  the  th^ee,  as  well  as  the  next 
four  foes  of  the  potato,  which  I  shall  notice,  are  all  of  them  beetles 
or  shelly-winged  insects  (order  Goleoptera)^  so  called  because  what 
would  normally  be  the  front  wing  is  transformed  here  into  a  more  or 
less  hard  and  shelly  wing-case,  which,  instead  ol  being  used  as  an  or- 
gan of  flight,  is  employed  merely  to  protect  and  cover  the  hind  wings 
in  repose.  To  look  at  any  beetle,  indeed,  almost  any  inexperienced 
person  would  suppose  that  it  has  got  no  wings  at  all ;  but  in  reality 
nearly  all  beetles  have  full  sized  wings  snugly  folded  up  under  their 
wing-cases,  and,  whenever  they  choose  it,  can  fly  with  the  greatest 

*  There  are  two  distinct  pff^asites  which  attack  this  woroii  both  species  b»inif  very  much  of  a 
fise.  One  issaes  from  the  worm  and  spins  a  B^ooth  white  silken  cocoon  which  it  fastens  by  one  end 
to  the  skin  of  the  worm,  and  in  due  time  produces  a  fly  which  Mr.  Norton  informs  me  U  an  node- 
•cribed  species  of  BlacrUf  West.  {^Braconide9  polymo^phi).  The  other  species  forms  an  immenie  mui 
of  loose  woolly  evcoons  and  produces  an  apparently  nndescribed  species  of  Microgatter, 
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ease.  This  is  the  case  with  the  four  following  beetles  which  infest  the 
potato.  As  these  four  species  >  all  agree  with  one  another  in  living 
under  ground  and  feeding  ui)on  various  roots,  during  the  larva  state, 
and  in  emerging  to  attack  the  foliage  of  the  potato,  only  when  in  the 
course  of  the  summer  they  have  passed  into  the  perfect  or  beetle 
state ;  it  will  be  quite  unnecessary  to  repeat  this  statement  under  the 
head  of  each  of  the  four.  In  fact,  the  four  are  so  closely  allied,  that 
they  all  belong  to  the  same  family  of  beetles,  the  blister-beetles 
{Lytta  family) — to  which  also  the  common  imported  Spanish-fly  or 
blister-beetle  of  the  druggist  appertains — and  all  of  them  will  raise 
just  as  good  a  blister  as  that  does,  and  are  equally  poisonous  when 
taken  internally  in  large  doses.  In  Missouri,  these  blister-beetles 
were  more  numerous  and  more  iigurious  in  1868  than  the  dreaded 
Colorado  Potato-beetle. 

The  Striped  Blister-beetle  (Fig.  39)  is  almost  exclusively  a  south- 
jFig.  390  ern  species,  occurring  in  particular  years  very  abundantly 
on  the  potato  vine  in  Central  and  Southern  Illinois,  and  in 
our  own  State,  though  according  to  Dr.  Harris,  it  is  also 
occasionally  found  even  in  New  England.  In  some  speci- 
mens, the  broad  outer  black  stripe  on  the]  wing-cases  is 
divided  lengthways  by  a  slender  yellow  line, so  that  instead 
of  two  there  are  three  black  stripes  on  each  wing-case ;  and 
inUie  same  field  all  the  intermediate  grades  between  the  two  varie- 
ties may  be  met  with ;  thus  proving  that  the  four-striped  individuals 
do  not  form  a  distinct  species,  as  was  formerly  supposed  by  the  Euro- 
pean entomologist,  Fabricius,  but  are  mere  varieties  of  the  same 
species  to  which  the  six-striped  individuals  appertain. 

The  late  Samuel  P.  Boardman,  of  Lincoln,  Illinois,  discovered 
that  this  Striped  Blister-beetle,  like  the  Colorado  beetle,  eats  all  other 
potato  tops  in  preference  to  Peach-blows.  (See  N.  Y.  Sem.  Tribune^ 
July  13, 1868.)  This  is  certainly  a  new  fact,  so  far  as  regards  the  for- 
mer species,  though  it  has  long  been  ascertained  to  be  true  of  the 
latter,  but  as  I  shall  presently  show,  the  Margined  Blister-beetle  has 
the  same  tastes. 

THE  ASH-GRAT  BUSTEE-BEETLE*— JLyMa  dnertm,  Vabr. 

This  species  (Fig.  40  a,  male)  is  the  one  commonly  found  in  the 
more  northerly  parts  of  the  Northern  States,  where  it  usually  takes 
the  place  of  the  Striped  Blister-beetle  figured  above.  It  is  of  a  uni- 
form ash-gray  color;  but  this  color  is  given  it  by  the  presence  upon 

*  In  the  male  of  this  vpecieSf  bot  not  in  the  female,  the  first  two  joints  of  the  antennse  art 
rreatly  elongated  and  dilated ;  which  is  also  the  case  with  the  species  next  to  be  referred  to.  (Pig. 
40  d,  represents  the  male  antennsB,  above  ;  that  of  female  below.)  Hence,  in  splitting  np  the  exten- 
sive and  unwieldy  old  genns  {Lf/tta),  these  and  certain  allied  species  have  been  tott  properlyplactd 
in  a  genus  by  themselves  {Macroha9U)\  while  the  Striped  Blister-beetle  and  the  Margined  Blister- 
beetle,  not  possessing  this  peculianl^,  are  grouped  together  under  a  distinct  genus  (JSp^coKia). 
Practical  men,  however,  who  do  not  desire  to  trouble  their  heads  with  these  niceties,  will  find  it  most 
convenient  to  class  them  all  together  under  the  old  genus  {hytta) ;  and  this  w§  navt  accordinglx 
done. 

7  B  8  B 
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C^s-  ^^-l  its  body  of  minute   asli-gray 

scales  or  short  hairs,  and 
whenever  these  are  rubbed 
off,  which  happens  almost  as 

I  readily  as  on  the  win^B  of  a 
butterfly,  the  original  black 
color  of  its  hide  appears.  It 
attacks  not  only  potato  vines, 
but  also  honey-locusts,  and 
especially  the  English  or  Windsor  bean,  and  I  found  it  quite  aban« 
dant  on  the  Early  Snap  bean  at  Hermann,  last  summer.  It  also  at- 
tacks the  foliage  of  the  apple-tree,  and  likewise  gnaws  into  the  yonng 
firait 

THE  BLACK-RAT  BLISTER-BEETLE—Lyff*  mvrina,  Le  Conte. 

This  species  (Fig.  40  J,  male)  is  sometimes  found  upon  the  potato 
in  the  month  of  July,  and  early  in  August.  In  1867  it  was  found  by 
Mr.  D.  W.  Kauffman,  to  swarm  on  the  potato  vines  near  Des  Moines, 
Iowa;  but  I  have  not  yet  met  with  it  in  Missouri. 

THE  BLACK  BLISTBR-BEETLB— Ly»a  strata,  Fabr. 

This  species  is  very  similar  in  appearance  to  the  Black-rat  Blister- 
beetle;  the  latter  being  distinguishable  from  it  only  by  having  four* 
raised  lines  placed  lengthwise  upon  each  wing-case  and  by  the  two 
first  joints  of  the  antennee  being  greatly  dilated  and  lengthened  in 
the  males  as  shown  at  Figure  e.    The  Black  Blister-beetle  appears  in 
August  and  September,  and  is  very  common  on  the  flowers  of  the 
Golden-rod.    I  learned  from  several  parties,  while  attending  the  Oc- 
tober meeting  of  the  Meramac  Horticultural  Society,  at  Eureka,  that 
it  had  been  quite  numerous  on  the  potatoes  in  that  vicinity,  and  that 
they  did  much  damage  in  some  patches.    The  severe  drouth  of  the 
summer  had  retarded  the   development  of  the  tubers,  so  that  this 
beetle  attacked  the  vines  before  the  latter  were  formed;  but  as  a  gen- 
eral rule,  it  makes  its  appearance  too  late  iu  the  season  to  do  great 
damage. 

THE  MARGINED  BLISTER-BEETLE*— Lyf/a  mMrginata,  Fabr. 

41]     This  species  (Fig.  41)  may  be  at  once  recognized  by  its 

.general  black  color,  and  the  narrow  ash-gray  edging  to  its 

wing-cases.    It  usually  feeds  on  certain  wild  plants ;  but  I 

found  it  quite  abundant  on  potatoes  last  summer,  both  in  onr 

own  State  and  in  Illinois.    It  appears  not  to  attack  the  Peach 

^Blow  variety,  for  Mr.  Wm.  Brown,  of  Eureka,  informs  me  that 

he  had  a  patch  of  Quaker  Bussetts  by  the  side  of  another 

^  patch  of  Peach  Blows,  and  while  the  former  were  entirely 

eaten  up  by  it,  the  latter  were  untouched, 

*  This  is  the  name  formerly  given  by  almost  all  entomologists  to  this  species ;  and  a  most  ap- 
propriate one  it  IB,  in  view  of  the  remarkable  ash-gray  margin  of  its  black  wing-cases  (t/y/ra).  Bot 
of  Mte  years  it  has  been  discovered,  that,  as  long  ago  at  the  middle  of  the  last  centnrr.  and  wrertl 
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Bemedies. — ^The  same  remedies  will  apply  equally  to  all  five  of 
the  Blister-beetles  that  have  just  been  described.  Let  it  be  remem- 
bered that  during  the  heat  of  the  day,  these  beetles  are  ready  with 
their  wings  and  may  be  driven  from  the  vines.  Thus  the  most  prac- 
tical and  efficient  mode  of  destroying  them,  is  to  drive  them  into  a 
"windrow  of  hay  or  straw,  and  kill  them  by  setting  fire  to  it.  As  they 
all  appear  rather  late  in  the  season,  I  should  recommend  the  planting 
of  early  varieties,  which  will  be  more  likely  to  escape  their  attacks ; 
and  especially  of  the  Peach  Blow  variety,  the  leaves  of  which  seem 
to  be  more  distasteful  to  them  than  those  of  any  other  variety. 

THE  THKEE-LINED  LEAF-BEETLE— I.«m«  ft i/inia/ft,  Olivier.— (Coleopt«ra,Chryflomelid».) 

The  three  first  insects,  described  and  figured  above  as  infesting 

the  potato-plant,  attack  it  only  in  the 
larva  state.  The  five  next,  namely  the 
(five  Blister-beetles,  attack  it  exclu- 
sively in  the  perfect  state.  The  three 
that  remain  to  be  considered  attack  it 
both  in  the  larva  and  in  the  perfect 
state,  but  go  underground  to  pass  into 
the  pupa  state ,  in  which  state — like 
all  other  Beetles,  without  exception — 
they  are  quiescent,  and  eat  nothing  at  all. 

The  larva  of  the  Three-lined  Leaf-beetle  may  be  distinguished  from 
all  other  insects  that  prey  upon  the  potato  by  its  habit  of  covering 
itself  with  its  own  excrement.  In  Figure  42  a,  this  larva  is  shown  in 
profile,  both  full  and  half  grown,  covered  with  the  soft,  greenish  ex- 
crementitious  matter  which  from  time  to  time  it  discharges.  Figure 
42  c,  gives  a  somewhat  Magnified  view  of  the  pupa ;  and  Figure  42  J, 
shows  the  last  few  joints  of  the  abdomen  of  the  larva,  magnified,  and 
viewed,  not  in  profile,  but  from  above.  The  vent  of  the  larva,  as  will 
be  seen  from  this  last  figure,  is  situated  on  the  upper  surface  of  the 
last  joint,  so  that  its  excrement  naturally  falls  upon  its  back,  and  by 
successive  discharges  is  pushed  forward  towards  its  head,  till  the  whole 

ytara  before  Pabricias  named  and  described  this  insect  as  the  "Mar^ned  Blister-Beetie"  {Lytt€ 
marginata),  it  was  named  and  described  as  the  "  Ash-gray  Blister-beetle"  {Lytta  einerea),  by  Foer- 
ster.  Hence,  in  accordance  with  the  inexorable  "  law  of  priority,"  the  obedient  scientific  world 
has  been  called  upon  to  adopt  Foerster's  name  for  this  species  j  and  as  two  species  belong^ing  to  the 
same  ^nos  can  not,  of  coarse,  have  the  same  specific  name,  the  true  Ash-gray  Blister-beetle  of 
Fabriciiis  {Lytta  einerea),  which  is  really  ash-gray  all  over,  has  been  re-chriatened  by  the  name  of 
"Fabricius'  Blister-beetle"  {Lytta  FabHcii.)  Positively,  this  continual  chopping  and  changing  in 
scientific  nomenclature  is  getting  to  be  ao  unbearable  nuisance,  and  must  be  put  a  stop  to.  Other- 
wise one-half  of  the  time  of  every  entomologist,  which  might  be  much  better  occupied  in  studying 
out  scientific  facts,  will  be  frittered  away  in  studying  out  scientific  phraeee. 

Many  writers,  in  giving  the  scientific  Jesignation  of  an  insect,  neglect  to  add  the  name  of  the 
author  who  first  described  it.  This  practice  often  leads  to  error,  uncertainty,  and  confusion,  as  the 
preceding  example  will  at  once  show.  If,  for  instonce,  we  write  simply  *'  Lytta  einerea/*  how  can 
the  reader  tell  whether  we  mean  the  species  described  under  that  name  by  Foerster,  or  the  verv  dis- 
tinct species  described  under  the  very  same  name  "cineres"  by  Fabricius  ?  Whereas,  if  we  add  the 
author  s  name,  all  doubts  upon  the  subject  are  at  once  removed ;  and  we  can  snap  our  fingers  at 
those  wearisome  and  interminable  disputes  about  the  priority  of  names  and  the  law  of  priority, 
which  take  up  so  much  space  in  scientific  i>ap«"»  ^^il^  ^^^7  "^^  absolutely  noUibe  to  one  Imowl- 
edge  of  the  facts  recorded  by  the  finger  of  God  in  the  great  book  of  Natnrisl  by  VjOO^  IL 
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upper  surface  of  the  insect  is  covered  with  it.  In  other  insects,  -which 
do  not  indulge  in  this  singular  practice,  the  vent  is  situated  either  at 
the  extreme  tip  of  the  abdomen  or  on  its  lower  surface. 

There  are  several  other  laryse,  feeding  upon  other  plants,  which 
commonly  wear  cloaks  of  this  strange  material,  among  which  may 
be  mentioned  one  which  is  very  common  upon  the  Sumach,  an.d  which 
produces  a  jumping,  oval  Leaf-beetle  (Blepharida  rhois^  Foerster), 
about  a  quarter  of  an  inch  long,  and  of  a  yellow  color,  speckled  with 
brick-red.  The  larv89  of  certain  Tortoise-beetles  (  Casaida)^  some  of 
which  feed  on  the  Morning  Glory  and  the  Sweet  Potato  vines,  adopt 
the  same  practice,  but  in  their  case  there  is  a  forked  process  at  the 
tail  which  curves  over  their  backs  and  receives  the  requisite  supply 
of  excrement 

Many  authors  have  supposed  that  the  object  of  the  larva,  in  all 
these  cases,  is  to  protect  its  soft  and  tender  body  from  the  heat  of  the 
sun.  This  can  scarcely  be  the  correct  explanation,  because  then  they 
would  throw  away  their  parasols  in  cold  cloudy  weather,  which  they 
do  not  do.  In  all  probability,  the  real  aim  of  Nature,  in  the  case  of 
all  these  larvae,  is  to  defend  them  from  the  attacks  of  birds  and  of  can- 
nibal and  parasitic  insects. 

There  are  two  broods  of  this  species  every  year.     The  first  brood 
of  larvee  may  be  found  on  the  potato  vine  toward  the  latter  end  of 
June,  and  the  second  in  August.    The  first  brood  stays  underground 
about  a  fortnight  before  it  emerges  in  the  perfect  beetle  state ;   and 
the  second  brood  stays  there  all  winter,  and  only  emerges  at  the  be- 
jFig.  43.]    ginning  of  the  following  June.    The  perfect  beetle  [?Ur-  **1 
(Fig.  43)  is  of  a  pale  yellow  color,  with  three  black  *^Tj|f?^ 
stripes  on  its  back,  and  bears  a  general  resem-     fwL 
I  blance  to  the  common  Oacumber-beetle(Z>ia&r<><^oa  ylllljr 
ivittatay  Fabr.,  Fig  44).  From  this  last  species,  how-  ^       ^ 
ever,  it  may  be  readily  distinguished  by  the  remarkable 
pinching  in  of  the  sides  of  its  thorax,  so  as  to  make  quite  a  lady-like 
waist  there,  or  what  naturalists  call  a  "  constriction."    It  is  also  on  the 
average  a  somewhat  larger  insect,  and  difiers  in  other  less  obvious 
respects.    As  in  the  case  of  the  Colorado  Potato-beetle,  the  female, 
after  coupling  in  the  usual  manner,  lays  her  yellow  eggs  (Fig.  42  d) 
on  the  under  surface  of  the  leaves  of  the  potato  plant.    The  larvas 
hatching  from  these  require  about  the  same  time  to  develop^  and  when 
fall  grown  descend  in  the  same  manner  into  the  ground,  where  they 
transform  to  pupse  (Fig.  42  c)  within  a  small  oval  chamber,  from  which 
in  time  the  perfect  beetle  comes  forth. 

The  Three-lined  Leaf-beetle,  in  certain  seasons,  is  a  great  pest  in 
the  Eastern  States ;  but,  it  has  never  yet  occurred  in  the  Valley  ol  the 
Mississippi  in  such  numbers  as  to  be  materially  injurious* 
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THE  OUCUMBER  FLEA-BEETLE— Hoi/ica  cucumerU^^SKt'tB. 
^  (Goleoptera,  Chrysomelidas.) 

This  minute  Beetle  (Fig.  45)  belongs  to  the  Flea-beetles  {Haltica 
[Fig.  46.]  family),  the  same  sub-group  of  the  Leaf-beetles  {Phytophaga) 

to  which  also  appertains  the  notorious  St^el-blue  Flea-beetle 
<{HaUioa  chalyhea^  Illiger),  that  is  such  a  pest  to  the  vineyard- 

ist  Like  all  the  rest  of  the  Flea-beetles,  it  has  its  hind  thighs 
greatly  enlarged,  which  enables  it  to  jump  with  much  agility.  It  is 
not  peculiar  to  the  potato,  but  infests  a  great  variety  of  plants,  includ. 
ing  the  cucumber,  from  which  it  derives  its  name.  It  operates  by 
eating  minute  round  holes  into  the  substance  of  the  leaf  which  it  at- 
tacks, but  often  not  so  as  to  penetrate  entirely  through  it  In  South 
Illinois  whole  fields  of  potatoes  may  often  be  observed  looking  seared 
and  yellow,  and  with  their  leaves  riddled  with  the  round  holes  made 
by  this  insect.  The  larva  feeds  internally  upon  the  substance  of  the 
leaf,  like  that  of  the  closely-allied  European  Flea-beetle  of  the  turnip 
{Haltiea  nemorum^  Linn.);  and,  from  its  near  relationship  to  that  in- 
sect, we  may  infer  that  it  goes  underground  to  assume  the  pupa  state, 
that  it  passes  through  all  its  stages  in  about  a  month,  and  that  there 
are  two  or  three  broods  of  them  in  the  course  of  the  same  season. 


THE  OOLOBADO  POTATO-BEETLE— Z>or|39]k<ir«  l^tttuUa,  Saj. 
(Coleoptorfty  Chry«omeUd».) 

ITS  PAST  HISTORY  AND  PDTURB  PROGRESS. 


Up  to  the  autumn  of  1865,  it  was  generally  supposed  by  economic 
entomologists,  that  this  destructive  insect  had  existed  from  time  imme- 
Qiorial  in  the  Northwestern  States,  feeding  upon  some  worthless  weed 
or  other;  and  that  of  late  years,  from  some  unexplained  cause,  it  had 
all  of  a  sudden  taken  to  attacking  the  potato-plant    In  October,  1865, 

*  EiTOBPom«1y  considered  by  eome  authors  as  identical  with  the  Haltiea  pubeicem  of  Illiger. 
In  this  lost  species,  according  to  Dr.  J.  L.  LeConte,  the  thorax^  instead  of  being  flhining^  mb  in  our 
ififflct,  is  opaque,  with  Jjurge,  dense  pajtctBrea.  .     ^^^  ■  ^ 
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Mr.  Walsh  showed  that  originally  its  exclusive  home  was  in  the  Rocky 
Mountains,  where  it  had  been  known  to  exist  for  at  least  forty-five 
years  feeding  upon  a  wild  species  of  potato  peculiar  to  thai  region 
(Solanum  rostratumyjyanstiyy  that  when  civilization  marehed  up  to 
the  Rocky  Mountains^  and  potatoes  began  to  be  grown  in  that  region, 
it  gradually  acquired  the  habit  of  feeding  upon  the  cultivated  potato  ; 
that  in  1859,  spreading  eastward  from  potato  patch  to  potato  patch,  ife 
had  reached  a  point  one  hundred  miles  to  the  west  of  Omaha  city,  in 
Nebraska;  that  in  1861,  it  invaded  Iowa,  gradually,  in  the  next  three 
or  four  years,  spreading  eastward  over  that  State;  that  in  1864  and 
1865,  it  crossed  the  Mississippi,  invading  Illinois  on  the  western  bor- 
ders of  that  State,  from  the  eastern  borders  of  North  Missouri  and 
Iowa,  upon  at  least  five  different  points  on  a  line  of  two  hundred 
miles ;  and  that  in  all  probability  it  would  in  future  years  *^  travel  on- 
wards to  the  Atlantic,  establishing  a  permanent  colony  wherever  it 
goes,  and  pushing  eastward  at  the  rate  of  about  fifty  miles  a  year.^ 
(Practical  Entomologiai^  Vol.  I,  No.  1.)    A  remarkable  peculiarity  in 
the  eastern  progress  of  this  insect  was  subsequently  pointed  out  by 
the  same  writer,  in  1866,  namely,  that  "  in  marching  through  Illinois 
in  many  separate  columns,  just  as  Sherman  marched  to  the  sea,  the 
southern  columns  of  the  grand  army  lagged  far  behind  the  northern 
columns."    (/Jirf,  II,  p.  14.) 

Now,  let  us  see  how  far  the  predictions  above,  have  been  verified 
By  the  autumn  of  1866,  the  Colorado  Potato-beetle,  which  appears  to 
have  invaded  the  south-west  corner  of  Wisconsin  at  a&  early  a  date  as 
1862  (Ibid^  II,  p.  101),  had  already  occupied  and  possessed  a  large  part 
of  the  cultivated  or  southern  parts  of  that  State;  and  in  Illinois  if  we  draw 
a  straight  line  to  connect  Chicago  with  St.  Louis,  nearly  all  the  region 
that  lies  to  the  north-west  of  that  Kne  was  overrun  by  it.  It  subse- 
quently invaded  parts  of  South  Illinois,  occurring  in  Union,  Marion, 
and  Effingham  counties,  in  1868 ;  and  already  in  1867  it  had  passed 
through  the  eastern  borders  of  North  and  Central  Illinois  into  West- 
em  Indiana,  and  the  south-west  corner  of  Michigan;  and  finally,  in 
1868  it  made  its  appearance  in  many  different  places  in  Indiana,  and 
as  the  following  communication  from  a  Cincinnati  corresjwndent  of 
the  Ohio  Farmery  under  date  of  July,  1868,  will  show,  it  has  even 
spread  into  Ohio^ 

"  About  three  yeara  ago  when  in  your  office  at  Cleveland,  yon 
presented  me  with  samples  of  this  devastating  insect,  the  first  I  had 
seen;  they  have  been  preserved  in  the  collection  of  one  of  the  best 
entomologists  o\  Ohio.  You  had  received  the  beetles  irom.  some  cor- 
respondent in  Iowa,  where  it  was  then  ravaging  the  crops  and  where 
it  continues  to  be  very  destructive.  We  soon  learned  that  the  insects 
were  progressing  eastward  at  the  computed  rate  of  about  thirty  miles 
a  year,  and  we  began  to  calculate  the  time  when  we  might  expect  its 
appearance  in  OMq — which  we  did  oat  anticipate  for  some  years^ 
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*^  Having  crossed  the  Mississippi  at  Bock  Island  the  insects  soon 
traversed  the  State  of  Illinois  and  reached  the  shores  of  Lake  Michi- 
gan, where  it  might  have  met  a  watery  grave,  but,  unfortunately  its 
course  was  only  deflected  southward,  and  there  were  other  cohosts  ot 
the  invaders,  traversing  lower  parallels,  so  that  by  convergence,  the 
force  was  multiplied  and  great  fears  were  anticipated  by  the  potato- 
growers  of  Northern  Indiana  and  Ohio,  and  it  was  supposed  that 
Northern  Ohio  would  be  invaded  before  the  Southern  portion  of  this 
State, 

"  At  the  last  annual  meeting  of  the  Indiana  Horticultural  Society, 
in  January  1868,  the  existence  of  this  insect  was  reported  in  several 
counties  in  the  north-western  part  of  that  State  during  1867,  leading 
us  to  apprehend  that  the  day  of  their  approach  to  us  was  not  so  dis- 
tant as  we  had  fondly  hoped.  Correspondents  now  inform  us  that 
this  beetle  has  reached  Lafayette,  Indianapolis,  Danville,  and  other 
points  of  central  Indiana,  so  that  its  progress  eastward  continues  with 
increasing  speed. 

"  We  have  now  to  record  the  actual  presence  of  the  Ten-lined 
Spearman,  {Doryphora  IQ-lineaia^  in  the  south-western  corner  of 
Ohio,  a  very  few  specimens  of  this  pest  having  been  taken  within  the 
past  week  in  Hamilton  county." 

Thus  it  appears  that  its  average  annual  progress  towards  the  east 
has  been  upwards  of  seventy  miles.  At  the  same  rate  of  progression  it 
will  touch  the  Atlantic  ocean  in  about  ten  years  from  now,  or  A.  D. 
1878. 

"  But,"  it  will  be  asked,  "  how  could  any  entomologists  make  the 
mistake  of  supposing  that  the  Colorado  Potato-beetle  had  always  ex* 
isted  in  the  Northwestern  States  ?"  The  answer  is,  that,  as  was  proved 
three  years  ago  in  the  article  already  referred  to  they  inadvertently 
confounded  together  two  entirely  distinct,  but  very  closely  allied  spe? 
qies,  the  bogus  Colorado  Potato-beetle  (^Doryphorajunota^  Qermar)^ 
and  the  true  Colorado  Potatorbeetle  {Doryphora  IMineata^  Say). 
The  former  of  these  has  existed  in  the  South-west  from  time  imme- 
morial, and  has  long  since  been  kaown  to  feed  in  the  larva  state  upon 
the  horse-nettle  {Solanum  oaroUn$nse^  Linn,)  a  wild  plant  which  ift 
exceedingly  adundant  in  our  own  State.  In  1863  Mr.  Glover  stated 
that  he  ^^  had  found  an  insect  siipilar  to  the  Teurstriped  Spearman  [or 
true  Colorado  Potatorbeetle]  on  the  coumionhor^e-neetle  in  Georgia.'* 
( Agr.  Department  Rep.^  p.  579).  In  1867  he  assured  me  that  this 
insect,  found  by  him  on  the  horseeuettle  in  Georgia  four  years  before, 
was  the  bogus  Colorado  Potato-beetle  (D.junota^)  and  that  "  a  Mr. 
Walter  had  also  found  it  feeding  upon  the  Egg-plant  in  Montgomery, 
Alabama."  I  discovered  this  same  species  in  Kentucky  in  1864,  feed- 
ing in  conjunction  with  its  larvee  upon  a  plant,  which  could  have 
been  nothing  else  but  the  horse-nettle ;  and  last  fall  I  met  with  it  in. 
great  numbers,  in  St  Louis  and  Jefferson  counties  in  this  State,  feed- 
ing upon  the  sf^me  plj^nt,  in  Qomp^tny  with  its  larvae;  ^nd  ifi  one  in* 
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stance  the  larvae  of  both  the  true  and  the  bogus  species  occurred,  in 
company.  Thus  it  appears  to  inhabit  at  least  five  southerly  regions, 
namely  South  Illinois,  Missouri,  Kentucky,  Georgia  and  Alabama. 

The  true  Colorado  Potato-beetle  as  has  been  already  stated,  only- 
immigrated  into  Illinois  in  1864,  and  in  its  native  home,  the  JElocky 
Mountains,  feeds  naturally  upon  another  wild  species  of  potato,  which 
is  quite  distinct  from  the  horse-nettle,  and  is  peculiar  to  the  Rocky 
Mountain  region.     Again,  the  former  species  has  never  yet  been 
known  to  attack  the  cultivated  potato,  and  in  all  likelihood  never  ^rill 
do  so ;  for,  as  it  has  existed  in  all  likelihood  never  will  do  so ;  for,  aa 
it  has  existed  in  Illinois,  for  at  least  14  years,  and  in  Georgia  for  at 
least  44  years,  without  ever  having  been  known  to  attack  this  plant, 
which  has  been  growing  all  that  time  in  these  two  States,  it  is  not  at 
all  probable  that  it  will  do  so  at  any  future  time.    The  latter  species, 
on  the  other  hand,  acquired  this  habit,  as  was  shown  before,  in  the 
region  of  the  Rocky  Mountains,  when  for  the  first  time  the  potato  was 
introduced  there,  some  twenty  years  ago;  and  from  that  region  the 
potato-feeding  race  of  this  insect  has  since  been  spreading  further 
and  further  every  year  towards  the  east.    Finally  the  bogus  Colorado 
Potato-beetle  is  more  peculiarly  a  southern  species,  occurring  in  the 
more  southerly  portion  of  Illinois,  and  in  Missouri,  Kentucky,  Georgia, 
;  and  probably  Alabama,while  the  true  ColoradoPotato-beetle  is  original- 
ly an  Alpine  si)ecie8,its  native  home  being  the  canons  (kanyons)  of  the 
'Rocky  Mountains^  and  it  therefore  thrives  best  and  spreads  fastest  in 
the  more  northerly  regions,  such  as  Nebraska,  Iowa,  Minnesota,  Wis- 
consin and  North  Illinois ;  while  in  South  Illinois,  Missouri,  and  Kan- 
sasy  it  neither  thrives  so  well  nor  spreads  so  rapidly. 

The  question  whether  the  true  ColoradoPotato-beetle  has  existed 
for  an  indefinitely  long  time  in  the  country  that  lies  to  the  east  of  the 
Mississippi  river,  or  whether  it  is  not  the  bogus  Colorado  Potato- 
beetle  that  has  there  been  mistaken  for  it,  while  the  true  Colorado 
! Potato-beetle  has  in  reality  immigrated  into  that  country  from  the 
Rocky  Mountain  region  within  the  last  four  or  five  years,  may  seem  to 
some  of  merely  theoretical  interest.  It  is,  however,  of  great  practi- 
cal importance.  On  the  first  supposition  it  is  not  probable  that  this 
bitter  enemy  of  the  potato  will  travel  onwards  and  onwards  towards 
the  Atlantic ;  on  the  second  supposition  it  will  most  likely  traverse 
Ohio  within  a  year  or  two,  spread  like  a  devouring  flame  through  the 
great  potato-growing  State  of  Michigan,  and  finally  pass  eastwards 
into  Pennsylvania,  New  York,  and  New  England,  I  shall,  therefore, 
briefly  point  out  the  minute  but  invariable  characters  which  distin- 
guish them  both  in  the  larva  and  perfect  beetle  states. 

I  had  an  excellent  opportunity  of  comparing  the  larvsB  of  Juncta 

with  those  of  104ineata^  from  alcoholic  specimens  which  were  kindly 

sent' to  Mr.  Walsh  by  Mrs.  H.  C.  Freeman,  of  Cobden,  Illinois,  and 

iirom  numerous  living  specimens  which  I  found  around  St  Louis. 

.At  Figure  46,  the  true  Colorado  Potato-beetle  is  represented  in  all 

Digitized  by  V^OOQ IC 


THE  STATE  ENTOMOLOGIST.  105 

its  varied  stages ;  J,  J, }  representing  the  larvae  of  three  different 

growths  and  sizes.  In  the  an- 
nexed Figure  47,  ft,  J,  represents 
the  full  grown  larvae  of  the  bo- 
\gu8  Colorado  Potato-beetle.  It 
will  be  seen  at  once  that  the 
/head  of  the  former  is  black,  that 
the  first  joint  behind  the  head  is 
pale  and  edged  with  black  be- 
hind only,  that  there  is  a  double 
row  of  black  spots  along  the  side  of  the  body,  and  that  the  legs  are 
black,  the  ground-color  of  the  body  being  of  a  Venetian-red.  In  the 
other  larva  (Fig.  47  J),  on  the  contrary,  the  head  is  of  a  pale  color, 
the  first  joint  behind  the  head  reddish-brown  and  edged  all  round 
with  black;  there  is  but  a  single  row  of  black  spots  along  the  side  of 
the  body  and  the  legs  are  pale,  while  the  ground  color  of  the  body  is 
of  a  pale  cream,  tinged  with  pink  or  flesh  color.  Such  are  the  distin- 
g'uishing  characteristics  of  the  two  larvae;  but  itis  an  interesting  fact 
that  these  characters  are  not  always  constant  Thus  the  individuals 
of  the  second  (last  summer's)  brood  of  H^-lineata  larvae  which  fed 
on  the  horse-nettle  in  my  garden  were  all  of  them  much  paler  than 
were  those  of  the  first,  potato-feeding  brood,  from  which  they  had  de- 
scended ;  and  furthermore  the  lower  row  of  spots  was  very  indistinct 
and  in  many  entirely  obsolete,  while  the  head,  instead  of  being  black 
was  entirely  brown.  Whether  this  variation  from  the  normal  type 
was  due  to  the  food-plant  or  not,  I  shall  not  at  present  offer  an  opin- 
ion, but  I  should  have  been  doubtful  about  the  species  had  I  not  bred 
the  perfect  beetle  (lO-lineata)  from  them.  Again  as  I  shall  immedi- 
ately show  the  jounglaTYSi  of  juncta  similates  in  its  markings  the  ma- 
ture larva  of  IQ-Uneata. 

The  eggs  of  10-lineata  (Fig.  46,  a,  a)  are  of  a  translucent  orange* 
red  color,  while  those  otjuncta  (Fig.  47,  a,  a)  are  whitish,  with  a  faint 
tinge  of  flesh-color,  and  still  more  translucent  The  newly  hatched 
larvae  of  the  former  are  of  a  dark  Venetian-red,  and  they  become 
lighter  as  they  grow  older,  while  the  newly  hatched  larvae  of  the  lat- 
ter have  the  body  as  light  as  the  full  grown  individuals.  Singularly 
enough,  however,  the  newly  hatched  larvae  oijuncta  instead  of  having 
the  light  yellow  head  and  the  single  row  of  spots  of  the  mature  in- 
dividuals, have  a  brown  head  and  two  rows  of  spots,  the  lower  being 
less  distinct  than  the  upper  row,  and  placed  exactly  in  the  same  posi- 
tion as  the  lower  row  on  the  mature  larvae  of  lO-lineata  (see  Fig.  46  J, 
lower  figure). 

I  subjoin  a  more  faU  description  of  Doryphora  juncta.    That  of  the  larra  of  Doryphora  10- 

.  lineata  will  be  found  in  Dr.  Fitch's  N,  Y,  Report;  Vol.  Ill,  pp.  281-2.    According  to  Dr.  Fitch, 

the  ground -color  of  this  last  larra  is  "pale-jellow*'  in  the  mature  state ;  according  to  Dr.  Shimer, 

in  his  excellent  article  on  the  preparatory  stages  of  this  insect,  it  is  "orange."    In  the  immature 

lar?8B  it  is  almost  always  of  a  duU  Venetian-red,  though  in  the  mature  larTSS  the  color  becomes 
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lighter.  Indeed  in  some  instances  it  becomes  almost  as  pale  as  that  of  D.  juncta,  I  saw  &  nmn- 
ber  of  sach  pale  individuals  among  the  late  broods  of  last  snmmer,  though  I  had  never  seen  tJ^otm 
80  pale  before,  notwithstanding  I  have  witnessed  great  numbers  of  them  every  year,  since  1S63. 

DoRTPHORA  JUWCTA,  Oermar. — Mature  larva. — General  color  a  pale  yellowish  flesh-color.      Head 
bright  gamboge-yellow,  with  the  antennae  placed  behind  the  base  of  the  mandibles,  short  and.  'rex7 
robustly  conical,  three-jointed,  joints  2  and  3  black.    Precisely  as  in  IQ-lineata,  there  are  six  small 
simple  black  eyes  upon  each  side,  one  pair  longitudinally  arranged  and  placed  below  the  antenikaf 
the  other  two  pairs  arranged  in  a  square  and  placed  a  little  above  and  behind  the  antenna ;    tip  of 
^he  mandibles  black.    Body,  with  the  dorsum  of  joint  1  composed  of  a  separate  transverse     borny 
plate,  rounded  at  the  sides,  of  a  rich  shiny  vandyke-brown,  with  the  edges  somewhat  raised^  and 
jet  black  and  with  a  fine  line  of  a  lighter  color  running  through  the  middle  from  the  posterior  to 
the  anterior  edge.    Joints  1 — 3  each,  with  a  lateral  homy  black  tubercle,  that  of  joint  1  pljkoed 
below  and  behind  the  homy  prothoracic  plate,  and  enclosing  a  spiracle.    Joints  4—11  each  with  a 
similar  lateral  tubercle  enclosing  a  spiracle ;    but  the  row  composed  of  these  eight  tubercle*  is 
placed  a  little  above  the  row  of  three  tubercles  on  joints  1 — 3,  and  the  last  four  of   the  digfat  are 
gradually  smaller  and  smaller,  until  that  on  joint  8  is  reduced  to  a  simple  black  spiracle.    Leg;«  pala 
yellow ;  coxsb  exteriorly  dark  brown,  the  two  hinder  pairs  each  more  and  more  so,  with  a  geminate 
homy  plate  above  each,  which  becomes  more  and  more  brown  in  each  successive  pair.    An  exterior 
dusky  dot,  or  small  spat,  on  the  tip  of  the  femur  and  of  the  tibia.     Tarsus  small,  one-jointed, 
brown,  and  with  a  black  claw. 

The  body  has  a  distinct  translucent  dorsal  heart-line,  and  has  usually  a  shade  of  the  same  color 
both  above  and  below  the  lateral  row  of  black  tubercles  ;  while  there  are  two  transverse  dark- 
brown  bands  across  the  extreme  tip  of  the  body,  which  is  used  as  an  analproleg.  This  larva,  when 
well  fed,  is  very  smooth  and  swollen,  though  it  soon  becomes  wrinkled  after  fasting.  The  piak 
tint  of  the  body  is  more  intense  on  the  neck  and  between  the  legs. 

Now  let  us  see  what  are  the  differences  in  the  perfect  beetle  state 
of  these  two  insects,  in  which  state  even  a  practised  entomologist 
would,  at  first  sight,  be  apt  to  confound  them  together.    Indeed,  so 
minute  are  the  differences,  that  in  a  drawing  of  the  natural  size,  it  is 
scarcely  possible  to  exhibit  them,  but  with  the  greatly  enlarged  leg 
and  wing-case  of  each  species,  which  are  given  in  the  foregoing  figures^ 
we  shall  readily  be  enabled  to  do  so.    Figure  46,  c?,  c?,  exhibits  the  true 
Colorado  Potato-beetle ;  Figure  47,  c?,  the  bogus  Colorado  Potato-beetle, 
each  of  its  natural  size.    Figure  46,  e^  shows  the  left  wing-case  enlarged, 
and  Figure  46,  f^  an  enlarged  leg  of  the  former ;  Figure  47,  a,  the  left 
wing-case  enlarged,  and  Figure  47,  «,  an  enlarged  leg  of  the  latter. 
On  a  close  inspection  it  will  be  perceived  that  in  the  former  (Fig.  46, 
e)  the  boundary  of  each  dark  stripe  on  the  wing-cases,  especially  to- 
wards the  middle,  is  studded  with  confused  and  irregular  punctures, 
partly  inside  and  partly  outside  the  edge  of  the  dark  stripe;  that  it  is 
the  third  and  fourth  dark  stripes,  counting  from  the  outside,  that  are 
united  behind;  and  that  in  the  leg  both  the  knees  and  the  feet  are 
black.    In  the  latter  (Fig.  47,  d)^  oir  the  contrary,  the  dark  stripes  are 
accurately  edged  by  a  single  regular  row  of  punctures  placed  in  a 
groove  (siriayj  it  is  the  second  and  third  stripes— not  the  third  and 
fourth — counting  from  the  outside,  that  are  united  behind,  the  space 
between  them  being  almost  always  brown ;    and  the  leg  is  entirely 
pale,  except  a  black  spot  on  the  middle  of  the  front  of  the  thigh. 

The  spots  on  the  thorax,  in  either  of  the  above  two  species,  are 
normally  eighteen  in  number,  arranged  in  the  same   very  peculiar 
pattern  which  may  be  seen  both  in  Figure  46,  rf,<f,  and  in  Figure  47,  e]  * 
and  precisely  the  same  variations  in  this  complicated  patteirn  OQCuriA 
either  speciea. 
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Thus,  these  two  beetles  differ  essentially  from  one  another  upon  a 
strict  comparison ;  but  the  general  resemblance  is  so  great  that  it  is 
not  to  be  wondered  at  that  the  two  have  been  confounded  together 
by  several  otherwise  well  qualified  observers. 

Habits  of  the  Colorado  Potato-beetle. — This  insect  can  fly, 
though  it  does  so  very  reluctantly  and  only  during  the  heat  of  the 
day.    Its  wings,  like  those  of  several  allied  species,  are  of  a  bright 
rose-color,  and  with  its  cream-colored  body,  and  the  five  black  stripes 
npon  each  wing- case,  it  presents  a  beautiful  appearance  as  it  flies 
abroad  in  the  clear  light  of  the  sun.    Its  transformations  were  first 
made  known  by  myself  in  the  Prairie  Farmer  for  August  8,1863-. 
Subsequently,  in  1866,  Dr.  Shimer,  of  Mt.  Carroll,  detailed  some  addi- 
tional particulars  bearing  on  its  habits,  in  a  paper  which  he  published 
in  the  Practical  Entomologist  (vol.  1,  pp.  84-85).    In  the  latitude  of 
SI.  Louis  there  are  three  broods  during  the  year,  the  last  brood  win- 
tering over  in  the  beetle  state  underground.    They  are  usually  dug 
up  in  the  spring  of  the  year  in  land  that  had  been  planted  to  potatoes 
the  year  before.    The  beetles  issue  of  their  own  accord  from  the 
ground  about  the  first  of  May,  and  the  last  brood  of  beetles  enters  the 
CTOund  to  hybernate  during  the  month  of  October.    Though,  in  gen- 
eral terms,  this  beetle  may  be  said  to  l?e  three-brooded,  yet  it  may  be 
found  at  almost  any  time  of  the  year  in  all  its  different  stages* 
This  is  owing  to  the  fact  that  the  female  continues  to  deposit  her  eggs 
in  patches  from  time  to  time — covering  a  period  of  about  forty  days; 
and  also  from  the  fact  that  among  those  larvae  which  all  hatch  out  in  one 
day,  some  will  develop  and  become  beetles  a  week  and  even  ten  days 
earlier  than  others.    Thus  it  may  be  that  some  of  the  late  individuals 
of  the  third  brood  pass  the  winter  in  the  pupa  state,  though  the  nor- 
mal habit  is  to  first  transform  to  beetles.    Each  female  is  capable  of 
depositing  upwards  of  a  thousand  eggs  before  she  becomes  barren, 
and  in  from  thirty  to  forty  days  from  the  time  they  were  deposited, 
they  will  have  produced  perfect  beetles.    These  beetles  are  again 
capable  of  depositing  eggs  in  about  two  weeks  after  issuing  from  the 
ground,  and  thus,  in  about  fifty  days  after  the  egg  is  laid,  the  offspring 
begins  to  propagate.    The  pupa  of  the  Colorado  Potato  beetle  is  re- 
presented at  Figure  46,  c.    It  is  formed  in  a  little  cavity  which  the 
larva  had  made  perfectly  smooth  and  hard,  and  it  is  of  the  same  color 
as  the  larva.    The  beetle,  on  first  emerging  from  it,  is  quite  pale  and 
soft,  without  any  markings  whatever. 

Unlike  mdny  other  noxious  insects,  this  larva  is  not  a  general 
feeder,  but  is  confined  to  plants  belonging  to  the  potato  family  {Sola- 
nacece),  and  especially  to  the  genus  to  which  the  potato  belongs 
(Solarium),  Occasionally  it  feeds  on  the  tomato,  on  the  ground-cher- 
ry (PAy^^/i*),  and  on  the  imported  Jamestown-weed,  or  gympson- 
weed  (Datura).  It  prefers  the  horse-nettle  (Solanvm  carolinense)  to 
some  varieties  of  the  potato,  and  were  it  not  that  the  nettle  is  con- 
Bidered  a  nuisance,  on  account  of  the  difficulty  of  eradicating  it  whea 
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once  introduced,  it  would  be  a  good  plan  to  encircle  a  potato  field 
with  a  row  of  nettles,  so  as  to  concentrate  the  insects,  and  thus  more 
readily  destroy  them.  It  is  also  even  more  destructive  to  the  egg- 
plant than  to  the  potato.  Now,  the  egg-plant,  the  horse-nettle,  and 
the  potato,  all  three  of  them  belong  to  the  same  genus  (Solarium)^ 
as  the  wild  plant  upon  which  the  larva  originally  fed  in  the  Roclqr 
Mountain  region;  but  the  egg-plant  and  the  horse-nettle  are  botani- 
cally  more  closely  related  to  the  last  than  is  the  potato;  being,  like 
the  Rocky  Mountain  potato,  covered  with  thorny  prickles,  while  the 
cultivated  potato  is  perfectly  smooth.  On  the  other  hand,  the  culti- 
vated potato  is  much  more  nearly  related  to  the  Rocky  Mountain 
species  than  is  the  tomato ;  which  last  has,  by  modem  botanists,  been 
removed  from  the  genus  to  which  the  other  two  appertain,  and  placed 
in  a  genus  by  itself.  It  would  seem,  therefore,  that  the  closer  a  plant 
comes  to  the  natural  food -plant  of  the  insect,  the  better  the  insect 
likes  it. 

The  beetles  have  been  sent  to  me,  as  taken  from  other  plants,  and 
even  from  the  raspberry,  but  I  could  never  succeed  in  making  them 
feed  on  any  plant  that  did  not  belong  to  the  potato  family,  though  I 
am  informed  by  my  friend,  Edgar  Sanders,  of  Chicago,  that  they 
greedily  attack  the  tubers  after  they  are  dug,  and  he  has  found  as 
many  as  six  in  a  single  potato. 

It  is  undoubtedly  a  most  singular  and  noteworthy  fact  that,  out  of 
two  such  very  closely  allied  species  as  the  bogus  and  the  true  Colo- 
rado Potato-beetles,  feeding  respectively  in  the  first  instance  upon 
very  closely  allied  species  of  wild  potato  {Solanum  rostratum  and 
S.  oaroUnense\  the  former  should  have  pertinaciously  refused, 
for  about  half  a  century,  to  acquire  a  taste  for  the  cultivated 
potato,  with  'which  it  was  all  the  time  in  the  closest  and  most  im- 
mediate contact,  while  the  latter  acquired  that  taste  as  soon  as  ever 
it  was  brought  into  contact  with  that  plant.  But,  after  all,  this  is  not 
so  anomalous  and  inexplicable  as  the  fact  that  the  Apple-maggot  Fly 
(  Trypeta  pomonella^  Walsh),  which  exists  both  in  Illinois,  New  Yorl^ 
and  New  England,  and  the  larva  of  which  feeds  in  Illinois  upon  the 
native  haws,  and  has  never  once  been  noticed  to  attack  the  imported 
apple  there,  should,  within  the  last  few  years,  have  suddency  fallen 
upon  the  apple,  both  in  New  York  and  New  England,  and  in  many  lo- 
calities there,  have  become  a  more  grievous  foe  to  that  fruit  than 
even  the  imported  Apple-worm  {Carpocapsa pomonella^  Linn.)* 

Thinking  that  the  bogus  Colorado  Potato-beetle  might  be  com- 
pelled to  feed  on  the  potato  in  a  state  of  confinement,  I  gave  it  every 
opportunity ;  but  though  the  larvae,  when  transferred  from  the  horse 
nettle,  fed  more  or  less  on  potato  leaves,  they  invariably  became  sickly 
and  eventually  died.  But  even  if  they  had  actually  fed  upon  potato 
leaves  quite  freely  in  a  state  of  confinement  and  developed  into  bee- 

»  S©«  on  this  Bal^ect  the  First  Annual  Report  on  the  Noxious  Insects  of  Dlinois,  by  Beig.  D. 
Walsh,  pp.  29-30,  in  the  Tra&sactions  of  the  Illinois  State  Horticultural  Society  for  1867. 
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ties  it  by  no  means  follows  that  the  mother  beetle  would  deposit  her 
eggs  upon  the  potato  in  a  state  of  nature,  and  thereby  compel  her  fu- 
ture progeny  to  feed  upon  that  plant.  That  she  will  do  so  upon  her 
natural  food-plant,  the  horse-nettle,  we  know ;  and,  according  to  Mr. 
Walter  of  Alabama,  she  will  do  so  upon  the  egg-plant,  which  is  thorny 
like  the  horse-nettle.  But  apparently  she  is  indisposed  to  go  one  step 
further,  and  lay  her  eggs  upon  a  smooth  species  of  the  same  botanical 
genus,  namely  the  potato. 

Natural  Remedies. — Persons  not  familiar  with  the  economy  of 
insects  are  continually  broaching  the  idea  that,  because  the  Colorado 
Potato-beetle  is  in  certain  seasons  comparatively  quite  scarce,therefore 
it  is  about  to  disappear  and  trouble  them  no  more.    This  is  a  very  fal- 
lacious mode  of  reasoning.    There  are  many  insects — for  instance,  the 
notorious  Army- worm  of  the  north  {Leuoania  unipuncta^  Haworth) 
— which  only  appear  in  noticeable  numbers  in   particular   years, 
though  there  are  enough  of  them  left  jover  from  the  crop  of  every 
year  to  keep  up  the  breed  for  the  succeeding  year.    There  are  other 
insects — for  instance  the  Canker-worm  (Anisopteryx  vernataj  Peck)— ^ 
which  ordinarily  occur  in  about  the  same  numbers  for  a  series  of 
years,  and  then,  in  a  particular  season  and  in  a  particular  locality, 
seem  to  be  all  at  once  swept  from  off  the  face  of  the  earth.    These 
phenomena  are  due  to  several  different  causes,  but  principally  to  the 
variation  and  irregularity  in  the  action  of  cannibal  and  parasitic  in- 
sects.   We  are  apt  to  forget  that  the  system  of  Nature  is  a  very  com- 
plicated one — parasite  preying  upon  parasite,  cannibal  upon  cannibal, 
parasite  upon  cannibal,  and  cannibal  upon  parasite — till  there  are 
often  so  many  links  in  the  chain  that  an  occasional  irregularity  be- 
comes almost  inevitable.    Every  collector  of  insects  knows,  that 
scarcely  a  single  season  elapses  in  which  several  insects,  that  are  or- 
dinarily quite  rare,  are  not  met  within  prodigious  abundance;  and 
this  remark  applies,  not  only  to  the  plant-feeding  species,  but  also  to 
the  cannibals  and  the  parasites.    Now,  it  must  be  quite  evident  that 
if,  in  a  particular  season,  the  enemies  of  a  particular  plant-feeder  are 
unusually  abundant  the  plant-feeder  will  be  greatly  diminished  in 
numbers,  and  will  not  be  able  to  expand  to  its  ordinary  proportions 
until  the  check  that  has  hitherto  controlled  it  is  weakened  in  force. 
The  same  rule  will  hold  with  the  enemies  that  prey  upon  the  plant- 
feeders,  and  also  with  the  ememies  that  prey  upon  those  enemies, 
and    so   on   ad    inAniUcm.     The  real    wonder  is,   not  that  there 
should  be  occasional  irregularities  in  the  numbers  of  particular  spe- 
cies of  insects  from  year  to  year,  but  that  upon  the  whole  the  scheme 
of  creation  should  be  so  admirably  dove-tailed  and  fitted  together, 
that  tens  of  thousands  of  distinct  species  of  animals  and  plants  are 
able  permanently  to  hold  their  ground,  year  after  year,  upon  a  tract 
of  land  no  larger  than  an  ordinary  State. 

To  illustrate  the  decrease  in  its  numbers  which  took  place  in  the 
State  of  Iowa  from  1867-8, 1  will  state  that  Mr.  Henry  Tilden,  of  Da- 
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venport,  who  had  previously  made  tomato  and  potato  growing  a  spec- 
ialty, was  forced  to  go  to  raising  small  grains  on  its  account,  in  1S^7, 
having  lost  30  acres  of  potatoes  by  its  ravages  in  1866;  while  in  1S67 
Mr.  Sue!  Foster,  of  Muscatine,  Iowa,  offered  a  large  premium   to  any 
one  who  would  insure  his  crop  of  potatoes.     Now  I  have  received 
numbers  of  letters  which  go  to  show  that  the  damage  done  to  pota- 
toes m  Iowa  in  1868  was  comp  aratively  very  slight,  and  the  folIoiiv^iDg 
article  which  Mr.  Foster  published  in  the   Prairie  Farmer  of  May 
16th,  1868,  sufficiently  demonstrates  that  Mr.  F.  would  have  been  the 
loser,  had  any  insurance   company  seen  fit  to  insure  his  crop  on  his 
own  terms : 

"  For  three  years  past  Ihave  given  the  most  discouraging  accounts 
of  the  ruinous  destruction  of  our  almost  indispensable  potato    crop^ 
I  now  have  a  word  of  encouragement    Last  year  I  planted  very  spar- 
ingly of  potatoes;  the  year  before,  by  great  perseverance,  I  succeed- 
ed in  raising  a  few  Early  Goodrich  and  Harrison,  by  continual  pick- 
ing and  killing  the  bugs,  and  last  year  planted  the  product  on  a  new 
piece  of  land  where  no  potatoes  had  been  raised;  but  the  bugs  found 
them  as  soon  as  they  were  up ;  I  picked  the  bugs  awhile,  then  gave 
ihem  up  to  their  destruction,  and  the  potatoes  were  nearly  destroyed. 
About  the  first  to  the  tenth  of  June  the  bugs  began  to  diminish.     We 
found  the  little  red  and  black  spotted  lady  bug  quite  numerous  and 
active,  eating  the  eggs  of  the  potato  bug.    I  didn't  believe  those  little 
lady  bugs  could  possibly  destroy  enough  of  the  eggs  of  the  potato 
bugs  to  materially  check  their  increase;  but  there  were  but  very  few 
of  the  second  brood  that  hatched  in  this  part  of  the  country,  and  our 
late  and  strong  growing  potatoes  were  a  full  crop. 

"What  became  of  the  bugs  that  were  so  numerous  in  May  and  the 
first  of  June  ?    The  lady  bug,  with  a  little  assistance  from  a  few  other 
insects,  destroyed  their  eggs.    Last  May  the  weather  was  very  wet 
and  cold,  yet  the  bugs  increased,  and  although  more  stiff  and  clumsy 
than  in  dry,  warm  weather,  they  were  hearty  at  their  food.    Had 
June  been  cold  and  wet,  I  should  have  thought  their  disappearance 
was  caused  by  that;  but  June  was  a  very  favorable  time  for  their  in- 
crease and  spread  on  the  wing  by  night.    The  Colorado  potato  bugs 
nearly '  all  disappeared  here  in  June,  and  not  a  bug  have  we  seen  in 
plowing  and  digging  in  the  ground  this  spring,  while  in  former  sea- 
sons we  used  to  find  them  plentifully.    I  believe  some  will  make  their 
appearance  this  year,  but  I  fully  believe  that  the  same  cause  which 
destroyed  them  so  early  last  year — the  lady  bug  and  others,  some  of 
which  preyed  upon  the  young  potato  bugs — will  prevent  their  increase 
this  year.    If  the  above  are  not  the  facts  in  this  case,  can  any  one  tell 
us  facts  and  theories  that  are  more  reliable  ?    It  is  true,  I  am  not  as 
positive  about  this  as  if  I  had  met  a  regiment  of  rebels,  and  had 
counted  the  dead  and  prisoners,  to  tell  what  had  become  of  them. 
But  we,  in  this  region,  do  not  expect  the  bug  this  year,  and  are  plant* 
ing  potatoes  with  very  little  hesitation.    Your  readers  may  rely  upon 
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this  as  the  fate  of  the  potato  bug  for  the  present,  and  I  will  write  you 
again  in  a  month,  or  as  soon  as  I  get  additional  news  from  him. 

'•  The  Illinois  correspondent  of  the  Country  Gentleman^  writing 
from  Champaign  county,  says : 

"Those  plowing  old  potato  ground  where  these  creatures  operated 
extensively  last  year,  find  the  ground  full  of  the  dormant  wretches. 
We,  at  Muscatine,  Iowa,  will  lend  them  our  Benson's  Horse  Power 
Potato  Bug  Killer,  but  we  can't  spare  our  lady  bugs." 

The  following  enemies  of  the  Colorado  Potato-beetle,  are  among 
the  most  prominent  which  have  been  instrumental  in  checking  its 
ravages  during  the  past  summer. 

THE  COLORADO  POTATO-BEETLE  PARASITE— Lyrfe//fl  doryphorte,  N.  Sp. 
{Diptera  Tachinida.) 

This  fly  (Fig.  48)  has  probably  been  more  efficient  in  checking  it 
C^e-  *^]  than  any  one  other  insect, at  least  in  our 

own  State.  Until  last  year  no  parasitic  in- 
sect whatever  was  known  to  prey  inter- 
nally upon  it,  but  this  fly  destroyed  fully 
^  ten  per  cent,  of  the  second  brood  and  fifty 
per  cent,  of  the  third  brood  of  potato- 
beetles  that  were  in  my  garden.  It  bears 
a  very  close  resemblance,  both  in  color 
and  size,  to  the  common  house  fly,  butis 
readily  distinguished  from  the  latter  by 
its  extremely  brilliant  silver-white  face. 
It  may  be  seen  throughout  the  summer  months  flying  swiftly  from 
place  to  place,  and  deftly  alighting  on  fence  or  wall,  where,  basking 
in  the  sun,  its  silvery  face  shows  to  good  advantage.  As  with  the  rest 
of  the  family  to  which  it  belongs,  the  habit  of  the  female  is  to  attach 
a  single  egg  externally  to  the  body  of  the  Potato-beetle  larva.  This 
egg  subsequently  hatches  into  a  little  footless  maggot,  which  burrows 
into  the  body  of  its  living  victim,  and  eventually  destroys  it,  but  not 
until  it  has  gone  underground  in  the  usual  manner.  The  victimized 
larva  instead  of  becoming  a  pupa,  and  eventually  a  beetle,  as  it  would 
have  done  had  it  not  been  attacked,  begins  to  shrink  as  soon  as  it  en- 
ters the  ground,  and  gradually  dies ;  while  inside  its  shriveled  skin 
the  parasitic  maggot  contracts  into  a  hard  brown  pupa,  and  in  due 
time  issues  forth  in  the  shape  of  the  fly  which  I  have  figured.  I  am 
indebted  to  Mr.  Wm.  LeBaron,  of  Geneva,  Illinois,  for  the  generic  de- 
termination of  this  fly.  It  belongs  to  the  genus  (or  sub-genus  j  Lydella 
Macquart,  and  is  very  closely  allied  to  lachina  proper,  with  which  it 
could  properly  be  united,  did  not  the  great  number  of  species  require 
a  division  as  a  matter  of  necessity.  I  subjoin  a  more  detailed  des- 
cription of  the  fly : 

Ltdella  doryphora,  New  Species.— Leng^th  0.25.  Alar  expanse  0.48.  AnteoiisD  black. 
Palpi  falToas.  Face  silvery  white.  Front  silTery,  tinted  with  pale  golden-brown,  with  a  broad 
middle  stripe  black.    Thorax  cinereoas  with  imperfect  black  stripes.    Abdomen  black  and  silyery- 
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Mh,  changing  into  each  other  when  viewed  from  different  angles.    When  viewed  from  above  :  Urm^ 
segment  deep  black  with  a  posterior  border  of  silver-ash  very  narrow  in  the  middle,  much  widene^f 
laterally,  but  abreviated  at  the  aides  of  the  abdomen.     The  other  segments  wittt  the  basal  half  stl- 
rery-ash,  terminal  half  black.    Legs  black.    Fourth  longitudinal  vein  of  the  wings  straight  after 
the  angle.    Posterior  transverse  vein  arcuate. 
Described  from  numerous  bred  specimens. 

Ladybirds.— In  the  egg  state  the  Colorado  Potato-  beetle  is  preyed 
upon  by  no  less  than  four  distinct  species  of  Ladybirds.    Foremost 
[Fig.  49.]      [Fig.  60.]      [Pig.  61.]    among  them    is  the    Spotted  ladybird 
^'X/^^  (HippodamiamaoulatajyeQeeT)  which 
J^o^r^  is  one  of  our  most  common  species  and 
f^^l'fjh    is  of  a  pink  color,  marked  with  largo 
y  v<>>gJ^  V  black  spots  as  in  Figure  49.    Next  comes 
the  Nine-spotted  ladybird  (Coccinellad-notatayRerhst)  which  is  of 
a  brick-red  color  and  marked  with  9  small  black  spots  as  in  Figure 
60.    Next,  the  Thirteen-spotted   ladybird  {Hippodamia  IS-punctata^ 
Linn.)  which  is  also  of  a  brick-red  color  but  marked  with  13  black 
spots  as  in  Figure  51.    And  last  but  not  least,  the  little  species  fig- 
ured at  52,  a,  which  may  be  known  as  the  Convergent  ladybird  (Rip' 
[Fig.  52.]         podamia   convergens^    Guer.)  and  which   is   of  aa 
orange-red  color  marked  with  black  and  white  as  ia 
the  figure.    This  last  species  alone  has  been  of  im- 
mense benefit  in  checking  the  ravages  of  the  Pota- 
to-beetle.   Its  larva  is  represented  of  the  natural 
size  at  Figure  52,  a  its  colors  being  blue,  orange  and 
black  ;  when  full  grown  it  hangs  by  the  tail  to  the  underside  of  a  stalfe 
or  leaf  and  transforms  into  the  pupa  represented  at  Figure  52,  J.    In 
this  state  it  is  of  the  exact  color  of  the  Colorado  beetle  larva  and  is 
doubtless  quite  often  mistaken  for  that  larva  and  ruthlessly  destroyed* 
It  may  readily  be  distinguished  however  by  its  quiescence,  and  let 
every  potato  grower  learn  well  to  recognize  it  and  spare  its  life !    The 
larvee  of  all   these  ladybirds  are  more  bloodthirsty  in  their  habits 
than  the  perfect  beetles,  and  the  larva  of  the  little  Convergent  lady- 
bird is  so  essentially  a  cannibal  that  whenever  other  food  fails,  it  will 
turn  to  and  devour  the  helpless  pupae  of  its  own  kind.    It  is  a  rather 
cruel  and  withal  a  somewhat  cowardly  act  to  thus  take  advantage  of 
a  helpless  brother ;  but  in  consideration  of  its  good  services,  we  must 
overlook  these  unpleasant  traits  in  our  little  hero's  character !    All 
these  larvae  bear  a  strong  general  resemblance,  and  with  the  aid  of 
Figure  52  a  and  the  annexed  Figure  53,  a  good  idea  may  be  obtained 
[Pig.  63.]    of  them.    They  run  with  considerable  speed,  and  may  be 
found  in  great  numbers  upon  almost  all  kinds  of  herbage. 
The  larvae  of  certain  species  that  prey  upon  the  Hop  Plant- 
louse  in  the  East  are  well  known  to  the  hop-pickers  as 
"  black  niggers?  or  "  serpents,"  and  are  carefully  preserved 
by  them  as  some  of  their  most  eflScient  friends. 

The  eggs  of  ladybirds  greatly  resemble  those  of  the 
Oolorado  Potato-beetle,  and  are  scarcely  distinguishable  except  by 
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their  smaller  size  and  by  a  much  smaller  number  being  usually  col- 
lected together  in  a  single  group.  As  these  eggs  are  often  laid  in  the 
same  situation  as  those  of  the  potato-feeding  insect,  care  must  be  ta- 
ken by  persons  who  undertake  to  destroy  the  latter,  not  to  confound 
those  of  their  best  friends  with  those  of  their  bitterest  enemies. 

The  Spinkd  Solmeb-bug.— In  the  larva  state  the  Colorado  Potato- 
beetle  is  extensively  depredated  on,  both  in  Illinois,  Missouri  and 
[Fig.  M.]  Iowa,  by  the  Spined  Soldier-bug        i^s-  w.] 

{Arma  spinosa,  Dallas),  which  is  of 
an  ochre  yellow  color  and  is  repre- 
sented  with  one  pair  of  wings 
closed  and  tie  other  pair  extend- 
ed, in  the  annexed  Figure  54. — 
^        4  f^  Thrusting  forwards  his  long  and 

stout  beak,  he  sticks  il  into  his  victim,  and  in  a  short  time  pumps  out 
all  the  juices  of  its  body  and  throws  away  the  empty  skin.  He  be- 
longs to  a  rather  extensive  group  {Scutellera  family)  of  the  true  bugs 
(ffet€roptera\  distinguishable  from  all  others  by  the  very  large  scutel, 
which  in  this  genus  is  triangular,  and  covers  nearly  half  his  back. 
Most  of  the  genera  belonging  to  this  group  are  plant-feeders,  but 
there  is  a  sub-group  (Spissirostres)  to  which  our  cannibal  friend  be- 
longs, characterized  by  the  robustness  of  the.ir  beaks,  and  all  of  these, 
seem  to  he  cannibals.  To  illustrate  to  the  eye  the  difference  between 
the  beaks  of  the  cannibal  sub-group  and  the  plant  feeding  sub-groups 
of  this  family.  Figure  54  a  gives  a  magnified  view  of  the  beak  of  our 
insect  seen  from  below,  and  Figure  54  <5  a  similarly  magnified  view  of 
that  of  a  plant-feeder  belonging  to  the  same  family  (Euschistui 
punctipeSyS^y)^  which  is  so  nearly  of  the  same  size,  shape  and  color 
as  our  cannibal  friend,  that  at  first  eight  many  persons  would  mistake 
one  for  the  other.  The  Spined  Soldier- ^ug,  however,  may  be  at  once 
distinguished  from  all  allied  bugs,  whether  plant-feeders  or  cannibals, 
by  the  opaque  brown  streak  at  the  transparent  and  glassy  tip  of  its 
wing  cases. 

It  has  sometimes  been  reported  that  the  common  Squash-bug 
(Coreus  trisiis,  DeGeer)  preyed  upon  the  Colorado  Potato-beetle ;  but 
there  can  be  little  doubt,  but  that  the  Spined  Soidier-bug  has  in  these 
instances  been  mistaken  for  it.  The  colors  of  the  two  are  somewhat 
similar  but  in  the  eyes  of  an  entomologist  the  Squash-bug  looks  as 
different  from  the  Spined  Soldier  bug  as  a  cow  does  from  a  horse  1 
The  figure  (55,  a)  of  the  former  which  is  given  above,  opposite  to 
that  of  the  latter,  will  enable  any  one  to  recognize  the  difference, 
while  its  magnified  beak  (Fig.  55,  b  )  indicates  by  its  slender ness  that 
it  is  a  plant-feeder. 

The  Spined  Soldier-bug  by  no  means  confines  himself  to  Potato- 
beetle  larvse,  but  attacks  a  great  number  of  other  insects. 

8  B  8  S 
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[Kg.  M.]  The  Bordered  Soldier-bug.— This  is  another  insect 

'  which  attacks  the  Colorado  Potato-beetle.    It  belongs 

to  the  same  sub-group,  and  has  the  same  kind  of  short 

robust  beak  as  the  preceding,  but  unlike  that  species,  it 

1^  jaaBtjs,^^^  so  conspicuously  and  prettily  marked  that  it  cannot 
\\^!S?7   easily  be  confounded  with  any  other.  Its  colors  are  dark 
/  xy  J   olive-green  and  cream-color,  marked  as  in  Figure  66. 
It  is  not  so  common  as  the  preceding  species. 

The  Many-banded  Robber. — Another  true  bug,  still  more  elegantly 
marked  than  the  preceding,  (Earpaotor  cinctua^  Fabr.,)  was  observed 
[Fig.  67.]  by  Dr.  Shimer,  of  Mt.  Carroll,  Illinois,  to  attack 

the  Colorado  larvae,  and  I  found  it  attacking 
the  same  larva  in  our  own  State  the  present 
year.  Like  the  Spined  Soldier-bug,  this  species 
iis  common,  and  inhabits  trees  more  commonly 
/than  herbaceous  plants.  But  it  belongs  to  an 
entirely  different  group  of  the  true  Bugs  {Redu'- 
viu8  family),  all  of  which,  without  exception, 
are  cannibals,  and  are  characterized  by  a  short, 
robust,  curved  beak  (Fig.  57,  5,  profile  view,  magnified).  Figure  57, 
a,  gives  a  magnified  view  of  this  bug,  the  colors  being  yellow,  white . 
and  black,  and  it  may  be  known  by  the  name  of  the  Many-banded 
Robber. 

The  Rapacious  Soldier-bug. — Still  another  bug  belonging  to  the 
very  same  group  as  the  preceding  (Heduvius  raptatoriuSy  Say),  I 
[Fig.  68].  have  found  sucking  out  the  juices  of  the  Colorado  lar- 
va, and  specimens  were  sent  to  me  by  S.  H.  Kriedel- 
baugh,  of  Clarinda,  Iowa,  who  found  it  with  the  same 
commendable  habit  in  that  State.  This  bug  is  repre- 
sented at  Figure  58.  It  is  of  a  light  brown  color,  and 
may  be  known  by  the  name  of  the  Rapacious  Soldier- 
bug. 

The  above  four  insects  are  all  of  them  true  bugs,  and  attack  the 
larvae  of  the  Colorado  Potato-beetle  with  the  only  offensive  weapon 
that  they  have— their  beak.  The  four  following  (Figs.  59  to  62)  are  all 
beetles,  and  are  consequently  provided  with  jaws,  so  that  they  are  able 
to  eat  up  their  victims  bodily ;  and  all  of  them,  except  the  first,  Which  is 
confined  to  southerly  latitudes,  are  common  throughout  the  Western 
States.  Most,  if  not  all,  of  them  prey  indifferently  upon  the  Colorado 
larva  and  the  perfect  insect  produced  from  it. 
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The  Virginian  Tiger-beetle.—         I^s-  ^^0 

This  beetle  (Tetracha   Virginica^ 

'Hope)  is  of  a  dark  metallic  green 

color,  with  brown  legs,  and  the  an- 

ne:xed  cut  (Fig.  59)  will  enable  its 

^  recognition  without  niuch  difficulty. 

The  Fiery    Ghocnd  -  beetle.— 

"This    beetle    (Calosoma  calidum^ 

Fabr.)  has  already  been  treated  of 

on  page  89  where  its  larva  is  iflus- 

trated  and  termed  the  '^Cut-worm  lion."    The  beetle  is  of  a  black 

€olor,  with  coppery  dots,  as  shown  in  Figure  60,  and  has  also  been 

found  to  prey  On  the  Colorado  larva. 

[Fig.  ex.]  The  Elongate  Ground-beetle.— 

This  pretty  and  conspicuous  insect 
{Pa8i7nac\u8  elongatua^  Lee.)  is  an- 
other enemy  of  the  Colorado  Pota- 
to-beetle. It  is  of  a  polished  black 
color  edged  with  deep  blue,  and  is 
^'\  JKB^V^^^^of  a  rather  elegant  form,  being  re- 
I  ji   ^^V   \     presented  at  Figure  61. 

I  /     ^^       \^        The  Murky  Ground  beetle. — 

I  ^  ^  Finally  this  beetle  ( Ilai'pahis  call- 

^ino8U8y  Say)  which  is  of  a  dull  black  color,  and  which  is  represented 
life-size  at  Figure  62,  has  the  samo  commendable  habit  as  the  other 
three.  There  are  ten  or  twelve  other  beetles  mostly  of  small  size, 
which  have  the  same  habits  as  the  above ;  but  they  would  not  be 
readily  identified  from  an  uncoiored  drawing. 

Blister  Beetlks. — Strange  as  it  may  seem,  the  Striped  Blister- 
t)eetle  (Fig.  39,  p.  97),  and  the  Ash  gray  Blister-beetle  (Fig.  40,  a,  p.  OS), 
which  have  already  been  described  as  very  injurious  to  the  potato, 
feeem  to  have  the  redeeming  trait  of  also  preying  occasionally  on  the 
larva  of  the  Colorado  Potato-beetle.  It  was  at  first  diflScult  to  believe 
or  reconcile  the  statements  to  this  efiect  which  were  reported  during 
the  summer,  but  there  have  been  so  many  of  them  that  the  fact  may 
now  be  considered  as  indisputable,  and  these  two  Blister  beetles  may 
therefore,  w^th  propriety,  be  placed  in  the  list  of  the  enemies  of  the 
Colorado  beetle.  I  by  no  means  advise  their  protection,  however,  on 
this  account ;  for  I  believe  that  what  little  good  they  accomplish  is 
much  more  than  outweighed  by  4lie  injury  they  do  us.  As  authorities 
for  these  statements  may  be  quoted,  among  many  others,  Abel  Troc- 
tor,  of  Jo  Daviess  county,  111.,  and  T.  D.  Plumb,  of  Madison,  Wis. 

*<When  dog  eats  dog,  then  comes  the  tug  of  war 5" 

when  rogues  fall  out,  honest  men  come  by  their  own.  And  now  that 
certain  potato-beetles  have  taken  to  feeding  upon  other  potato-beetles, 
the  American  farmer  may  justly  lift  up  his  voice  and  shout  for  joy. 

Neither  ducks,  geese,  turkeys  nor  barn  door  fowls  will  touch  the 
larva  of  the  Colorado-beetle  when  it  is  offered  to  them;  and  there  P' 
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nnmeroTJB  authentic  cases  on  record,  where  persons  who  haye  scalded 
to  death  quantities  of  these  larvse,  and  inhaled  the  fumes  from  their 
bodies  have  been  taken  seriously  ill,  and-even  been  confined  to  their 
beds  for  many  days  in  consequence. 

Artificial  Remedies. — It  only  remains  to  say  something  on  the 
most  approved  method  of  fighting  the  Colorado  Potato-beetle.  A 
p-eat  deal  may  be  efiected  by  raising  your  potatoes  at  a  point  as  re- 
mote  as  possible  from  any  ground  where  potatoes  were  raised  in  the 
preceding  year.  A  great  deal  may  also  be  accomplished,  where  there 
are  no  other  potato  patches  in  the  immediate  neighborhood,  by  killing 
every  beetle  found  upon  the  vines  in  the  spring,  as  fast  as  they  emerge 
from  the  ground.  By  this  means  the  evil  is  nipped  in  the  bud,  and  a 
pretty  efi*ectual  stop  is  pat  to  the  further  propagation  of  the  insect. 
But  if  there  are  potato  patches  near  by,  where  no  attention  is  paid  to 
destroying  the  beetles,  they  will  keep  perpetually  flying  in  upon  you 
in  spite  of  all  you  can  do. 

I  have  already  state i  that  this  insect  cannot  be  driven  as  can  the 
blister  beetles,  and  we  have  to  rely  on  other  measures.  I  might  oc- 
cupy page  after  page  in  detailing  the  experiments  that  have  been 
tried  by  myself  and  by  others.  But  of  all  the  mixtures  recommended 
I  can  seriously  recommend  none.  They  are  impracticable  on  a  large 
Bcale,  and  require  too  frequent  repetition  to  be  efficient,  as  the  beetles 
issue  from  the  ground  day  after  day.  White  hellebore,  paris  green, 
slaked  lime,  etc.,  etc.,  I  have  proved  by  experiment  to  be  valueless, 
though  the  two  first  will  kill,  if  thoroughly  applied,  a  certain  propor- 
tion of  the  larvae,  but  will  not  affect  the  beetles ;  and  even  cresylic 
acid  soap,  which  is  the  best  wash  of  the  kind,  does  not  kill  them  all. 
Hot  water  afi'ects  the  pests  as  fatally  as  any  of  these  applications, 
and  when  I  state  that  I  have  known  the  beetles  to  bore  through  three 
inches  of  hard  unleached  ashes,  the  folly  of  their  application  to  the 
vines  becomes  at  once  apparent. 

I,  therefore,  again  impress  upon  my  readers  the  importance  of  pre- 


[Fig.  «3.] 


vention  by  killing  every  beetle  which  first 
appears  in  the  spring.  There  is  no  better 
way  of  doing  this  than  by  crushing  them  on 
the  spot,  and  for  this  purpose  a  very  simple 
pair  of  pincers  may  be  constructed.  At 
Figure  63  I  represent  a  pair  that  were  used 
last  summer  by  S.  H.  Ford,  of  Rollins:  Prairie, 
Wisconsin,  and  which  were  kindly  sent  to 
me  by  L.  L.  Fairchild  of  the  same  place. 
Their  construction  is  so  simple  that  it  needs 
no  explanation,  two  pieces  of  wood,  a  screw, 
and  two  small  strips  of  leather  being  the  only 
things  needed. 

In  parts  of  Iowa,  the  ravages  of  this  in- 
sect were  so  serious  in  1866,  that  a  horse- 
machine  was  invented  for  thjs^i^^g^ 
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hj  Mr.  Benson,  of  Muscatine  in  that  State.  Ab  this  machine,  or  some 
improvement  on  it,  may  prove  advantageous  where  potato-growing  is 
carried  on  extensively,  I  subjoin  an  account  of  it. 

^Tbe  cost  of  the  machine  was  about  thirty  dollars.  It  consists  of 
a  irame-work,  which  moves  astride  the  row  of  potatoes,  on  which  is 
mounted  longitudinally  a  reel  somewhat  like  the  one  on  McGormicks' 
old  lieaper,  which  knocks  the  bugs  off  the  plants  into  a  box  on  one 
)6ide.  This  box  is  of  course  open  on  the  side  next  the  row  nearly  down 
to  the  ground,  but  is  some  two  feet  high  on  the  outside  and  at  the 
ends.  The  reel  works  over  the  inner  edge  of  the  box,  and  the  bugs 
are  whipped oif  the  vines  pretty  clean;  and  the  most  of  them  are 
thrown  against  the  higher  side  of  the  box,  which  converges  like  a 
hopper  over  two  four-inch  longitudinal  rollers  at  the  bottom,  between 
which  the  bugs  are  passed  and  crashed.  These  rollers  are  some  three 
or  four  feet  long. 

^Those  insects  which  axe  perched  low  down  on  the  plants  Rre  fre- 
quently knocked  on  to  the  ground ;  but  I  think  they  would  soon 
crawl  up  again;  and  repeating  the  operation  at  intervals  would  very 
greatly  reduce  their  numbers,  and  lessen  very  much  the  labor  of  hand- 
picking,  which  I  think  would  be  advisable  in  conjunction  with  the  use 
of  the  machine,  in  order  to  destroy  the  eggs  and  diminish  the  young 
brood,  which  is  most  destructive  to  the  foliage  of  the  plant." 

Much  may  be  done  by  a  proper  choice  of  varieties,  the  Peach- 
blow  having  the  same  immunity  from  the  attacks  of  this  Colorado 
Fotato-beetle,  as  from  those  of  the  Blister-beetles.  I  have  known 
several  instances  where  Neshannocks,  raised  side  by  side  with  Peach- 
blows,  have  been  entirely  destroyed,  while  the  latter  were  untouched; 
and  I  therefore  strongly  recommend  the  planting  of  Peach-blows  in 
those  sections  that  have  been  visited  by  the  beetle. 

In  conclusion  let  me  give  another  word  of  caution.  Our  friends 
of  the  Eastern  States  will,  doubtless,  in  the  course  of  events,  become 
i?ufficiently  acquainted  with  this  beetle.  As  already  stated,  it  is  now 
in  Ohio,  and  will  continue  from  year  to  year  to  spread  eastward.  Let 
ti8,  of  the  West  then,  not  hasten  its  introduction  by  our  carelessness. 
Farmers  are  in  the  habit  of  sending  insects  through  the  mail  to  the 
editors  of  Eastern  papers  for  identification.  Wherever  insects  are  thus 
iSent,  they  should  be  thoroughly  secured  so  as  to  prevent  any  possible 
escape.  Specimens  of  this  beetle  were  last  year  sent  to  the  office  of 
the  American  AgricxdiurUt^  in  New  York,  packed  in  a  very  insecure 
manner.  Had  but  a  single  impregnated  female  contrived  to  escape 
from  the  package,  it  might  have  been  the  means  of  prematurely  intro- 
ducing this  mischievous  pest  into  that  SMte^  A  word  to  the  wise  is 
sjjuScient 
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THE  APPLE-RQOT  PLANT-LOUSE— ^r^Vft^wia  lpempUgua\  pyri^ 

Fitch. 

(Homoptera»  Aphid».)N 
[Fig.  64.] 


The  roots  of  the  apple  tree  are  yery  often  found  to  rot,  and  thu9 
cause  the  death  of  the  tree.  Of  these  rots  there  appear  to  be  three 
distinct  kinds.  One  kind  is  that  popularly  known  as  '-rotten  root"  ia 
Southern  Illinois^  and  seenM  to  be  a  sin^ple  decomposition  of  the 
vegetable  tissue,  analagous  to  the  rotting  of  the  root  of  a  cabbage 
tor  instance.  Its  cause  is  not  clearly  understood,  though  it  seems  ta 
be  a  consequence  of  certain  conditions  of  the  soil-  The  other  rot  was. 
discovered  the  past  summer  by  Dr.  Hull,  of  Alton,  Illinois^  and  is  a 
fungoid  gn'owth^  which,  after  covering  the  root  with  st  thin  layer  oC 
white  fibrous  substance,  causes  a  sort  of  dry  rot  of  the  root,  and  which 
is  common  to  both  the  pear  and  the  apple*  Some  of  the  symptoms  of 
this  rot  are :  a  rather  earlier  devolopment  or  maturity  of  the  branches ;. 
an  excess  of  fruit  buds,  and  a  shortening  or  thickening  oi'  some  twigs.. 
Specimens  of  the  affected  roots  were  brought  to  Dr.  T.  H.  Hilgard,  of 
St.  Louis,  for  experiment,  but  all  that  he  was  able  to  ascertain  was^ 
tliat  it  enters  the  healthy  wood  in  the  shape  of  a  brown  stringy  rot 
through  the  canals  made  by  missing  fibres. 

In  a  paper  read  by  Dr.  Hull,  before  the  Illinois  State  Horticultu- 
ral Society,  at  its  13th  annual  meeting,  a  communication  was  quoted 
from  Judge  A.  M.  Brown,  of  Villa  Ridge,. in  which  the  latter  gave  it 
as  his  firm  belief  that  rotten,  apple  tree  roots  were  never  caused  by 
root-lice,  but  by  this  particular  fungus.  With  due  deference  to  Judge 
Brown^  opinion,  I  have  to  difier  with  him  most  emphatically,  for  I  am 
convinced  that  this  Root  louse  does  cuvse  the  roots  to  rot.  I  exam- 
ined on  the  15th  of  May  last,  hundreds  of  young;  apple  trees  on  the 
nursery  of  Mr.  J.  M.  Jordan,  of  St  Louis.  Mr.  J.  had  been  greatly 
troubled  with  rooX-lice  on  his  young  apple  stock  during  the  year  18  -Ty 
and  had  dug  up  and  thrown  thousands  of  young  trees  into  a  heap,  by 
which  means  he  expected  to  kill  the  lice  and  prevent  their  spreading: 
onto  new  stock.  He  covered  this  heap  with  earth  a  foot  deep,  and 
had  the  gratification  of  finding  tkat  nearly  all  the  lice  had  died  by 
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the  next  spring.  Many  rows  of  trees — mostly  one  year  grafted — had 
been  left  in  the  ground,  however,  and  on  examining  these,  I  fonnd 
that  wherever  the  previous  year  the  lice  had  been  numerous  enough 
to  cover  and  deform  the  whole  root,  there  that  root  had  invariably 
rotted.  In  many  instances  all  trace  of  the  knots  and  deformities 
which  the  lice  cause,  had  disappeared,  while,  in  some  few  instances 
they  were  yet  traceable.  In  every  case  where  rot  had  ensued  the 
lice  had  entirely  left,  so  that  not  a  trace  of  them  could  be  found. 
From  these,  and  subsequent  observations  made  during  the  summer,  I 
conclude  that  the  rot  does  not  ensue  till  the  roots  have  been  com- 
pletely deformed  by  the  lice,  and  while  on  a  young  tree  a  colony  of 
lice  will  multiply  sufficiently  to  entirely  cover  it  in  a  single  season, 
and  thus  cause  it  to  rot  the  next  year;  on  larger  trees  they  may  be  at 
work  for  year^  before  this  result  is  accomplished.  This  rot  from  root- 
lice  may,  I  think,  be  distinguished  from  both  the  other  kinds  by  its 
being  more  porous  and  soft,  approximating  the  brown  mould  of  a  rot- 
ting log.  The  unusual  swellings  and  knots  caused  by  the  lice,  though 
hard  originally,  seem  to  loose  their  substance,  and  very  frequently 

the  finer  roots,  and  almost  always  the  fibrous  roots  waste  entirely 
away. 

The  diagnosis  of  either  of  the  first  two  kinds  of  rot  must  remain 
hidden,  until  our  knowledge  of  these  impalpable  funguses  shall  have 
become  more  thorough,  and  until  then  no  remedy  can  be  suggested ; 
but  with  the  last  kind,  having  traced  it  to  its  true  cause,  the  means  of 
prevention  are  at  hand,  and  I  will  now  give  the  history  and  descrip- 
tion of  the  Apple-root  Plant-louse  for  the  most  part  as  it  appeared  in 
the  American  Entomologist  for  January,  1869: 

For  the  last  twenty  years  a  Wooly  Plant-louse  has  been  known 
to  infest  the  roots  of  the  apple-tree,  causing  thereon  swellings  and 
deformations  of  almost  every  possible  shape,  and,  when  very  numer- 
ous, killing  the  tree.  In  the  more  northerly  parts  of  the  Northern 
States  this  insect  is  comparatively  rare,  but  in  southerly  latitudes  it  is 
exceedingly  destructive  in  apple  orchards.  According  to  Dr.  Hull,  "it 
is  one  of  the  worst  enemies  against  which  our  apple-trees  have  to 
contend,  and  is  much  more  common  in  our  region  than  is  generally 
supposed."  {Agr.  Rep^  Mo.^  Append.^  p.  451.)  As  long  ago  as  1848^ 
Mr.  Fulton,  of  Chester  county,  Pennsylvania,  found  this  root-louse  and 
the  knotty  swellings  produced  by  it  to  be  so  abundant  on  nursery- 
trees  in  his  neighborhood,  that  thousands  of  young  trees  had  to  be 
thrown  away,  and  it  became  difficult  to  supply  ihe  market.)  Dbwn- 
ing's  Horticulturist,  III,  p.  394.)  And  in  August,  1858,  M.  L.  Dunlap 
(  Rural)  stated  in  the  Chicago  Tribune,  that  in  an  orchard  near  Alton 
"the  Wooly  Aphis  infests  the  roots  in  immense  numbers,  and  by  suck- 
ing up  the  sap  destroys  the  trees,  which  in  its  effect  has  much  the  ap- 
pearance of  dry  rot." 

Although  this  insect  usually  confines  itself  to  the  roots  of  the  tree, 
yet  a  few  may  occasionally  be  found  on  the  suckers  that  spring  up 
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round  the  butt  of  the  trunk,  and  even  on  the  trunk  and  limbs,  espe- 
cially in  places  where  a  branch  has  been  formerly  amputated,  and 
nature  is  closing  up  the  old  wound  by  a  circle  of  new  bark.  Where  it 
works  upon  the  naked  trunk,  it  often  causes  a  mass  of  little  granula- 
tions to  sprout  out,  about  the  size  of  cabbage-seeds,  thus  producing 
on  a  small  scale,  the  same  eflFects  that  it  does  upon  the  roots.  Wher- 
ever the  insect  works,  small  as  it  is,  it  may  be  easily  recognized  by 
the  peculiar  bluish-white  cottony  matter  which  it  secretes  from  its 
body,  and  which  is  never  met  with  in  the  case  of  the  common  Apple- 
tree  Plant-lousiB  that  inhabits  the  leaves  and  the  tips  of  the  twigs. 

Figure  64  at  the  head  of  this  article,  fully  illustrates  the  Apple- 
root  Plant-louse.  A  portion  of  a  knotty  root  as  it  appears  after  the 
punctures  of  the  lice  is  represented  at  a,  the  larva  state  at  J,  and  the 
winged  state  at  c;  while  d  represents  the  leg,  e  the  proboscis,  f  the 
antenna  of  the  winged  individual,  and  ^  that  of  the  larva,  all  highly 
magnified.  The  young  louse  is  of  a  deep  flesh  or  pink  color,  and  the 
proboscis  extends  the  whole  length  of  the  body,  while  the  older  spe- 
cimens have  a  deeper,  purplish  hue.  Of  the  winged  louse,  I  subjoin 
a  more  complete  description. 

Eriosoma  PTBi,  Fitch — Color  black.  AntennsD  2-5th8  as  long^  as  the  body,  Joints  1  and  8  al- 
most confluent,  short  and  robust ;  joint  3  fully  ^  tiie  entire  len^  of  the  antennas ;  joints  4—6  sub- 
equal,  6  a  little  the  longest,  6  a  little  the  shortest.  Heso-thorax  polished.  Abdomen  opaque  widi 
more  or  less  prutnescence.  Legs  opaque  black,  immaculate.  Wings  hyaline ;  costal  and  subcostal 
reins  robust  and  black;  stigma  pale  brown,  2}  to  3  times  as  long  as  wide,  pointed  at  both  ends,  but 
more  acutely  sf>  on  the  basal  end,  the  vein  bounding  it  behind  robust  and  black.  Discoidal  reins 
and  stigmal  v«in  slender  and  black,  the  3d  or  forked  discoidal  hyaline  and  subobsolete  on  its  basal  (• 
lisngth  to  tip  of  closed  wings  0.13 — 0.14  inch. 

On  comparing  Figure  64  o  with  Figure  65,  which  represents  a 
l^iff-  •*•]  Plant-louse  that  inhabits  a  large  gall 

on  the  Cottonwood,  it  will  be  observed 
at  once  that  the  veining  of  the  front 
wing  is  very  different.  In  Figure  64,  c, 
the  third  branch- vein  is  very  distinctly 
forked;  in  Figure  65  it  is  simple.  Nor 
is  this  a  mere  accidental  variation,  but  a  peculiarity  of  the  genus  to 
which  either  insect  belongs.  (Fig.  64,  c^  genus  Eriosoma ;  Fig.  65, 
genus  Pemphigus),  Now  Dr.  Fitch  describes  and  names  the  Apple- 
root  Plant-louse  as  belonging  to  the  latter  genus  {Pemphigus) ;  where* 
as  winged  specimens  which  both  Mr.  Walsh  and  myself  obtained  last 
October,  at  Duquoin,  from  apple  roots  and  suckers  swarming  with 
larvae;  some  which  I  received  Irom  St.  Louis  county,  and  others  which 
Mr.  Walsh  bred  from  larvae ;  all,  without  exception,  'belong  to  the 
former  genus  {Eriosoma).  And  moreover,  Dr.  Fitch's  insect  is  de- 
scribed as  being  nearly  twice  as  large  as  ours.  How  does  this  come 
about?  We  can  only  account  for  it  in  the  following  way:  Dr.  Fitch's 
winged  specimens  were  but  two  in  number,  and  they  were  found  by 
him,  the  one  living,  the  other  dead,  upon  the  roots  of  an  infesled 
young  apple-tree,  which  had  been  brought  him  from  ^n  a(}joining 
county.    Hence  he  very  naturally,  but  as  we  think  erroneously,  infer- 
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red  that  these  two  winged  plant-lice  belonged  to  the  same  species  as 
the  minute  wingless  larvae  with  which  the  infested  roots  were 
Bwarming.  The  truth  of  the  matter  probably  was,  that  the  two  wing- 
ed plant-lice  got  upon  the  infested  apple-root  by  accident,  on  their 
road  from  the  nursery  to  Dr.  Fitch's  orchard.  Indeed  we  can  almost 
say  with  certainty  to  what  species  they  belonged  ;  for  on  comparing 
Dr.  Fitch's  very  minute  and  elaborate  description  with  the  Beech- 
twig  Plant-louse  {Pemphigus  imhricator^  Fitch),  which  comes  out  in 
the  winged  state  in  the  very  same  time  of  the  year  as  he  met  with  his 
two  specimens,  it  agrees  suflBciently  well  to  apply  to  that  species.  If, 
on  the  other  hand,  we  compare  his  description  with  our  specimens,  it 
not  only  disagrees  generically,  as  already  explained,  but  neither  the 
size  nor  the  markings  will  correspond  at  all. 

We  consider  it,  therefore,  to  be  sufficiently  certain  that  the  Apple- 
root  Plant-louse  does  not  belong  to  the  genus  {Pemphigus)^  to  which 
^11  subsequent  authors,  in  deference  to  Dr.  Fitch's  authority,  have 
hitherto  referred  it,  but  to  the  very  distinct  genus  (jErio«(?ma)  to 
which  the  notorious  Wooly  Plant-louse  of  Europe  belongs  {Eriosoma 
lanigera^  Hausm.) 

Natural  Remedies. — ^From  the  enormous  rate  at  which  all  Plant-lice 
multiply,  it  is  plain  that,  if  there  were  no  check  upoh  the  increase  of 
the  Apple-root  Plant-louse,  it  would  in  a  few  years'  time  sweep  away 
whole  orchards,  especially  in  southern  latitudes.  Luckily  for  the 
fruit  growers  and  fruit-lovers,  there  exist  two  at  all  events,  and  pro- 
bably three  such  checks.  The  first  is  a  very  minute  parasitic  fly, 
which  Prof.  Haldeman  figured  and  described  in  1851  as  infesting  in 
the  larva  state  his  supposed  Wooly  Plant-louse.*  The  second  is  a 
[Fig. M]  footless  maggot  (Fig. 66  a)  about 

one-half  an  inch  long,  and  of  a 
.^^^^  dirty  yellow  color.     It  is  gene- 
^     -^^    rally  found  more  or  less  covered 
.^dnrrffr^  I  ^m  1  '  ^^       mud,  and  with  the  woolly 

^^hLM!^^^^^  X^p/  matter  secreted  by  the  lice,  and 

^^Kk^Bsmtl^         i       \  is  not  by  any  means  easily  dis- 

cerned. It  changes  in  the  fall  to 
the  pupa  state  (Fig.  66,  J)  from 
which,  in  the  following  spring,  there  emerges  the  perfect  fly  (Fig. 
66,  c)  which;;may  be  known  as  the  Root-louse  Syrphus-fly.  The  fol- 
lowing is  the"  description  of  this  fly,  in  its  different  stages,  which  ap- 
peared in  the  Amekican  Entomologist. 

The  Root-lousb  Syrpbxjb-Fly.  {Pipiza  radicumf  n.  «p.)  9  Shining  brown  black.  Head 
dothed  with  short,  rather  sparse,  white  hairs,  especially  the  lower  part  of  the  anterior  orbits  and 
the  entire  space  below  the  aotennss.  Mouth  dark  rufoa«.  Antennae  compressed,  with  the  joint! 
proporticTieil  as  2,  2,  5  ;  joint  2  twice  ns  wide  as  1,  and  3  twke  as  wide  as  2  ;  of  a  dull  rufous  color, 
edgpd  above,  narrowly  on  the  inside,  widely  on  the  outside,  wiih  brown  black.  Thorax  very  finely 
rugoso-pnnctftte,  with  some  short  sparse  white  hairs,  especially  laterally.    Abdomen  finely  punctate, 

*  Thi8  fly  belongs  to  the  Chalci*  familv  in  the  Order  Hymenoptera,  and  was  named  EriophiluM 
mali  by  Prof.  Haldeman.  The  figure  and  description  will  be  found  in  the  Farm  Journal  for 
1861,  pp.  130-1. 
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with  long^er  white  hairs^  rufo-piceous  ftho7e  on  the  middle  ^  of  joint  1 ;  venter  with  joint  1  piceona. 
Legt  with  all  the  6  knees,  and  in  the  4  front  legs  the  entire  tibia  except  a  spot  on  the  extnior 
middle,  and  also  all  the  6  tarsi  except  their  extreme  tips,  and  except  in  the  hind  le^  the  bassal  )  at 
the  first  tarsal  joint,  all  doll  pale  rufous.  Wingi  hyaline ;  veins  black.  Len^  $  0.26  inch  ;  alar 
expanse  0.48  inch. 

One  $  ;  (f  unknown.  Bred  May  23  from  a  single  puparium  found  in  the  November  prece- 
ding. On  May  2  this  puparium,  which  in  the  preceding  autumn  had  been  lightly  covered  with  moist 
sand  and  deposited  in  a  cellar,  had  crawled  up  out  of  the  sand  a  distance  of  two  inches,  and 
attached  itself  to  the  stopper  of  the  bottle  in  which  it  was  inclosed.  Upon  being  replaced  under  the 
moist  sand,  it  was  found  two  dayd  afterwards  to  have  again  crawled  about  an  inch  up  the  side  of 
the  bottle.  We  have  observed  the  same  locomotive  powers  in  the  puparia  of  several  other  Sjrphi- 
dous  insects,  though,  so  far  as  we  are  aware,  this  very  anomalous  faculty  has  not  hitherto  been 
commented  on  by  authors. 

We  are  indebted  to  Dr.  LeBaron,  of  Geneva,  Dls.,  who  has  paid  special  attention  to  thm 
Order  (Diptera)  to  which  this  insect  belongs,  for  determining  the  genus  to  which  it  is  properly  re- 
ferable. According  to  him,  "the  genus  iHpiza  differs  from  Syrphui  in  the  absence  of  the  promi- 
nence in  the  middle  of  the  face,  in  the  comparatively  greater  development  of  the  posterior  legs, 
and  in  the  want  of  the  little  spurious  longitudinal  vein  in  the  middle  of  the  wing."  "The  only 
species  discovered  by  Macquart,"  he  adds,  "is  from  Carolina^  and  very  different  from  yours." 

Larva. — Dull  pale  flesh-color,  tyiged  with  yellow.  Attenuated  and  somewhat  depressed 
anteriorly ;  more  blunt  posferiorly,  the  anal  segment  being  furnished  with  an  elevated  tube,  which 
is  of  a  light  polished  brown  at  extremity.  Wrinkled  transversely,  with  a  prominent  fold  at  ante- 
rior and  posterior  edg^  of  each  segment.  The  larger  segments  well  defined  j  the  smaller  ones  le«« 
so.  First  segment  thoroughly  retractile,  and  sufficiently  translucent  when  extended,  to  show  the 
dark  triple-jointed  month.  A  few  soft,  fleshy  spines,  of  the  same  color  as  the  body,  and  especially 
distinct  on  anal  segorents.  Generally  covered  and  disguised  by  the  soil  which  it  inhabits.  Length 
when  not  extended,  0.23  of  an  inch.  Described  from  two  specimens  taken  in  1866  and  three 
in  1868. 

Pupa.—Dnll  dirty  yellow.  Gradually  formed  by  the  contraction  of  the  larva,  during  which 
time  the  wrinkles  are  obliterated,  and  it  at  last  becomes  quite  smooth.    Length  0.18. 

I  first  found  this  larva  in  December,  1866,  at  Cobden,  Ills.,  and 
have  found  it  at  several  different  times  since,  and  though  I  failed  to 
breed  any  to  the  perfect  state,  Mr.  Walsh  was  more  fortunate.  Won- 
derful indeed  must  be  that  instinct,  which  enables  the  mother-fly  to 
perceive  which  particular  trees  in  an  orchard  have  their  roots  swarm- 
ing with  lice,  so  as  to  know  exactly  where  to  deposit  her  eggs ! 

The  third  insect  which  preys  upon  these  Root  plant-lice,  at  least 
in  Missouri,  is  a  small  species  of  ladybird,  belonging  to  the  genus 
Scymnus.  The  larva  of  this  beetle  is  still  more  difficult  to  recognize 
among  the  lice,  as  it  is  covered  on  the  back  with  little  tufts  of  wooly 
matter,  secreted  from  its  own  body.  It  is,  when  full  grown,  somewhat 
larger  than  the  lice,  and  altogether  more  active,  and  is  distinguished 
furthermore,  by  the  wooly  matter  being  of  an  even  length  and  dis- 
tributed over  the  back  in  transverse  rows.  Mr.  J.  F.  Waters,  of 
Springfield,  Missouri,  sent  to  me  a  numbtrr  of  the  apple  root-lice,  with 
some  of  these  little  ladybird  larvae  among  them,  which  he  erroneous- 
ly supposed  to  be  the  old  lice.  In  due  time  I  bred  the  perfect  beetle 
from  them,  and  it  proved  to  be  a  species  which  the  French  entomolo- 
gist Mulsant,  had  described  as  Scymnus  cervlealls.  It  is  a  very  in- 
conspicuous little  beetle,  about  0.05  of  an  inch  long,  and  of  a  deep 
brown  color,  the  thorax  being  of  a  lighter  brown.  From  subsequent 
correspondence  with  Mr.  Waters  I  learned  that  the  lice  upon  which 
these  little  friends  of  ours  were  preying,  were  taken  right  Irom  the 
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surfaco  of  the  ground,  so  that  it  is  possible  that  this  ladybird  only 
attacks  them  when  it  can  get  at  them  above  ground;  though,  judging 
from  analogy,  I  strongly  suspect  it  also  seeks  them  out  in  their  under- 
ground quarters. 

Artificial  Remedies.— The  best  mode  to  get  rid  of  the  Apple  root 
Plant-louse  is  to  drench  the  roots  of  the  infested  tree  with  hot  water! 
But  to  render  this  process  effectual,  the  water  must  be  applied  in 
quantities  large  enough  to  penetrate  to  every  part  of  the  infested 
roots.  There  need  be  no  fear  of  any  injurious  result  from  such  an  ap- 
plication of  hot  water;  for  it  is  a  very  general  rule  that  vegetable  or- 
ganisms can,  for  a  short  time,  stand  a  much  higher  temperature  than 
animal  organisms,  without  any  injury  to  their  tissues.  In  laying  bare 
the  roots  for  the  better  application  of  the  water,  a  sharp  eye  should 
be  kept  for  the  friends  above  described,  and  when  espied  they  should 
be  tenderly  laid  aside  till  after  the  slaughter  of  the  enemy.  Mulching 
around  the  infested  trees  has  been  found,  by  Mr.  K  A.  Riehl  and 
others,  of  Alton,  Illinois,  to  have  the  effect  of  bringing  the  lice  to  the 
Burface  of  the  ground,  where  they  can  be  more  easily  reached  by  the 
hot  water. 

THE    WOOLY   ELM-TREB  LOUSE— JTWowjii*  tift»<,  N.  Sp. 
(Homoptesa  Aphid»v) 

The  White  elm  is  subject  to  the  attacks  of  a  woolly  plant-louse 
belonging  to  the  very  same  genus  as  the  preceding.  This  insect  ap- 
pears to  be  quite  common  in  our  State  as  well  as  in  Illinois,  for  I  have 
known  several  elm^rees  on  Van  Buren  street  in  the  city  of  Chicago^ 
to  be  killed  by  it,  and  every  tree  of  this  description,  around  the  court 
house  in  St.  Louis  was  more  or  less  affected  with  it  last  summer. 
The  lice  congregate  in  clusters  on  the  limbs  and  the  trunks,  and  cause 
a  knotty  unnatural  growth  of  the  wood,  somewhat  similar  to  the 
knots  produced  on  the  roots  of  the  apple-tree  by  the  other  species. 
They  are  mostly  found  sunk  in  between  the  crevices  formed  by  these 
knots,  and  the  punctures  of  their  little  beaks  cause  the  sap  to  exude 
in  the  shape  of  little  silvery  globules,  which  may  generally  be  found 
dispersed  among  the  knots.  The  down  or  wooly  matter  is  secreted 
by  them  from  all  parts  of  the  body,  but  especially  from  the  posterior 
part  of  the  back.  It  is  of  an  intense  white  color,  and  is  secreted  in 
such  profusion  that  it  usually  covers  and  hides  the  lice,  and  when  they* 
are  numerous,  gives  the  limbs  from  a  distance  the  appearance  of 
being  covered  with  snow.  They  make  their  appearance  during  the  lat- 
ter part  of  May,  and  by  the  latter  part  of  June  the  winged  mdividu- 
als  may  be  found  mixed  up  with  the  larvae  and  pupae.  I  have  experi- 
mentally found  that  a  washing  with  a  weak  solution  of  cresylic  acid 
soap  will  kill  them  all  instantly,  and  they  are  thus  easily  exterminated. 
They  are  also  preyed  upon  unmercifully  by  the  larvae  of  an  unde- 
scribed  species  of  Lacewing  fly  {Chryaopa  erio^oma,  of  my  MS.). 
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Bkiosova  ulk f,  W,  8p. — Color  dark  blue.  Length  to  tip  of  closed  win^,  exclnsire  of  i 
US,  0.12.  Win^  hyaline,  three  times  as  long  as  wide,  and  more  pointed  at  the  ends  than  in  E.f^i^ 
Costal  and  sabcolial  reins,  and  that  boanding  the  stigma  behind,  robntt  and  blaclc.  Discoidal 
reins  together  with  the  3d  forked  and  stigmal  veins,  all  slender  and.  black,  the  forked  vein  beings  as 
•distinct  to  its  base  as  are  the  others,  with  the  fork  bat  \  as  loag  as  the  vein  itself  and  cnrved  in  mat 
opposite  direction  to  the  stig^mal  rein.  Antennie  6-jointed  and  of  the  same  color  as  the  body ; 
joints  I,  2,  4,  6  and  0  of  aboat  eqnal  length,  joint  3  thrice  as  long  as  either.  Legs  of  the  mziam 
color  as  body. 

The  young  lice  are  narrower  and  usni^y  lighter  colored  than  the  mature  individuals,  rarjin^ 
from  flesh  or  pink  to  rarions  shades  of  blue  and  purple. 


INSECTS  INJURIOUS  TO  THE  GRAPE-VINE. 

The  coltare  of  the  ^rape  forms  an  imDortant  branch  of  Missoari 
horticulture.  There  is  scarcely  another  State  in  the  Union  that  has 
«uch  natural  advantages  for  the  growing  of  this  delicious  fruit.  While 
traveling  up  the  Missouri  river,  I  have  been  struck  with  the  great 
similarity  in  the  general  character  of  the  country  to  the  celebrated 
Grape-growing  districts  of  the  Rhine,  in  Prussia.  The  Germans  have 
also  so  thoroughly  settled  the  country  along  the  Missouri  that  the  re- 
semblance is  made  still  more  striking.  As  another  evidence  of  the 
importance  of  this  branch  of  horticulture  in  our  State,  the  American 
Grape  Oulturist^  the  only  periodical  published  in  this  couatry  that 
is  solely  devoted  to  Grape-growing  and  wine-making,  has  just  been 
started  in  St.  Louis,  by  Mr.  George  Husmann.  It  becomes  us  then  to 
know  something  of  the  insects  injurious  to  the  vine. 

THE  NEW  GRAPE-ROOT   BOUKH—Orthosoma  cylindricum,   (?) 

Fabr. 

(Coleoptera,  Prionid«.) 
[Fig.  67.] 


The  ad  interim  committees  of  the  Illinois  and  Missouri  State 
Horticultural  Societies,  while  visiting  the  orchards  and  vineyards 
along  the  line  of  the  Iron  Mountain  Railroad,  discovered  that  sundry 
grape  vines  on  Dr.  C.  W.  Spaulding's  place  were  dying ;  and  on  digging 
up  such  vines,  the  roots  were  found  to  be  entirely  hollowed  out,  and 
in  many  instances  severed,  by  a  worm  which  is  faithfully  represented 
at  the  head  of  this  article— Figure  67.  At  about  Ihe  same  time,  Mr. 
Walsh,  of  Rock  Island,  received  an  immense  specimen  from  W.  D.  F. 
Lummis,  of  Makanda,  Illinois,  with  the  same  account  of  its  habits, 
and  the  following  letters  which  I  have  since  received  relate  to  the 
«ame  worm : 
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Mr.  RxLEY—Dear  Sir:  Herewith  please  find  a  wonn  or  grub, 
which  has  bothered  my  grape  vines,  it  cuts  the  vine  off  about  3  or  4 
inches  under  ground  and  takes  out  about  an  inch.  Set  vines  last 
spring.    Put  stakes  oi  oak,  green. 

Respectfully,  &c^ 

ALfRED  BARTER. 

ViRGit  City,  Mo.,  August  21, 186& 

Prop.  Riley,  State  Entomologist :  I  leave  here  for  you  a  specimen 
of  a  worm  which  hds  proved  very  destructive  in  my  vineyard  this  season 
having  killed  24  vines,  usually  commencing  at  the  bottom  eye  and 
eating  the  entire  stem  almost  to  the  surface  of  the  ground.  I  have 
dug  up  all  the  vines  and  in  each  case  have  found  bat  one  worm  some- 
times as  deep  as  18  inches  below  the  surface.  My  vineyard  was  planted 
this  spring  on  ground  previously  cultivated;  has  been  thoroughly  sub- 
soiled  and  is  well  drained ;  the  vines  are  Hartford  Prolifics  aud  Con- 
cords. Please  send  any  information  ol  value  you  may  have  relating 
to  the  above  to  Col.  John  H.  Hogan,  Pevely  Station,  I.  M.  R  R, 
Very  respectfully, 

JOHN  H.  HOGAN. 

September  3, 1868. 

Mr.  Riley  Dear  Sir:  The  Grape-vine  borer  has  been  quite  de- 
structive in  our  vineyard  this  season,  hoiving  killed  15  vines.  Except 
in  two  cases  we  found  and  dispatched  him  without  mercy.  We  first 
noticed  the  effects  of  the  borer  about  the  latter  part  of  July  and  fie- 
quently  found  them  until  the  latter  part  of  August.  In  some  instances 
we  found  the  root  severed  within  ^  half  an  inch  of  the  surface,  while 
the  borer  was  found  at  the  bottom  of  the  root.  In  others  the  root 
was  eaten  off  from  5  to  8  inches  below  the  surface.  Only  Concord 
vines  have  been  affected,  and  only  those  that  we  obtained  from  a 
neighboring  vineyard  for  planting  last  spring.  Not  one  of  our  original 
vines  have  been  destroyed,  though  we  have  4  acres  equally  exposed 
to  the  attacks  of  this  new  destroyer.  Any  information  that  you  may 
be  able  to  give  us  upon  this  subject  will  be  thankfully  received. 

Very  respectfully, 

SIMMONS  A  TILLSON. 

Sulphur  Springs,  September  10, 1808. 

Mr.  D.  C.  Peebles,  D.  D.  S.,  of  St,  Louis,  also  brought  me  a  large 
Concord  vine  that  had  been  entirely  severed  from  the  roots  and  killed 
by  this  worm,  and  I  also  received  specimens  about  i  grown  from  T, 
W.  Guy,  of  Qlenwood. 

The  above  letters  convey  a  very  good  idea  of  the  manner  in  which 
this  borer  works.  It  seems  to  have  occurred  in  the  Concord  vines 
more  generally  than  in  those  of  any  other  variety,  but  I  thiuk  that 
this  may  be  attributed  to  the  fact  that  more  Concords  are  planted 
than  any  other  kind,  for  as  the  following  facts  will  show  the  borer  is 
evidently  a  very  general  feeder.    In  the  early  part  of  June,  1867,  Mr 
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t).  B.  Galnslia,  wlio  was  then  with  the  ad  interim  committee  visiting 
Southern  Illinois,  sent  me  a  worm  in  all  respects  similar  which  was 
found  boring  into  the  root  of  an  apple  tree.  I  have  also  received 
Osage  orange  roots  from  Kansas  which  were  being  bored  by  the  samis 
fellow,  and  he  is  evidently  partial  to  rotten  oak  stumps  for  not  only 
have  several  persons  who  are  well  able  to  judge,  assured  me  that  they 
have  found  him  in  such  stumps,  but  Mr.  A.  Bolter,  of  Chicago,  also  found 
it  in  such  stumps  in  Kentucky,  and  sent  me  the  specimens  for  identi- 
fication. At  the  meeting  of  our  State  Society,  at  Columbia,  Mr.  I.  N. 
Stuart  even  avowed  that  he  had  found  it  partly  grown,  not  only  in  seed- 
ling apples  but  in  the  roots  of  corn  stalks,  while  Chas.  Connon,  of 
Webster,  assures  me  that  he  has  found  it  in  the  heart  of  felled  hick- 
ory, and  I  ascertained  that  he  was  perfectly  capable  of  distinguishing 
it  from  the  common  borer  {Ceraaphorus  cinGtus^DruTj),  which  infests 
hickory  when  felled,  and  which  causes  what  is  known  as  *^  powder 
post,"  he  being  quite  familiar  with  this  last  named  insect.  There  are 
several  large  beetles  in  the  West  whi<5h  must  have  larvae  very  similar 
in  appearance  to  this,  and  it  is  not  at  all  unlikely  that  different  insects 
hsiVe  here  been  confounded,  but  the  figure  at  the  head  of  this  article, 
with  the  following  description  of  this  Grape- Root  borer,  will  enable 
any  one  to  recognize  it  in  the  future* 

Larta  or  Okthosoma  CTLiNDRioim,  (?)  Fabr.— Averrage  lelig^th  when  fall  grown,  3  inched. 
Color  pale  yeUowish  white,  partly  tranilucent,  with  glaucous  and  bhiish  shadings,  and  a  distinct 
dorsal  line  of  the  last  color.  Segment  1  rather  horny,  rather  longer  than  2,  3  and  4.  together, 
broadening  posteriorly,  slightly  shargreened  and  whiter  than  the  rest  of  the  body,  with  a  mat- 
colored  mark  anteriorly.  Segments  2  and  3  shortest  and  broadest,  the  body  tapering  thence  grad- 
ually to  extremity,  though  there  is  usuaUy  a  lateral  ridge  on  segment  12  which  dilates  it  rather 
more  than  the  segments  immediately  preceding  it.  Thin  segment  12  is  also  the  longest,  the  terminal 
«ne  being  quite  small  and  divided  into  three  nearly  equal  lobes.  A  swelled  hump  crossed  with  two 
impressed  trnnsrerse  Ibes,  on  segments  4,  5,  6,  7,  8,  9  and  10.  Stigmata 
rnst-colored,  9  in  number,  the  first  and  largest  being  placed  on  a  fold  in 
file  suture  between  segment^)  1  and  2.  Head  brown,  verging  to  black  on 
anterior  edge.  Mandibles  large,  strong,  black,  with  one  blunt  rounded 
tooth,  giving  them  a  somewhat  triangular  appearance ;  anntense  3-jointed 
and  brown,  especially  at  tip;  labram  !ulrous,  fuzzy  and  with  a  brown 
,  base ;  maziUary  palpi  4-jointed,  the  basal  joint  much  swoUen,  the  ter* 
minal  joint  brown>  and  a  ring  of  the  same  color  at  sutures  of  the  other 
joints;  labial  palpi  3-jointed,  the  basal  joint  also  swollen,  and  the  ter- 
minal joint  and  sutures  of  the  others  brown.  Six  rudimentary  2-jointed 
fuscous  feet  as  shown  at  Figure  68.  Venter  tubercled  as  on  the  back,  these  tubercles  being  especi* 
ally  prominent  on  segments  6,  7,  8  and  9,  where  they  recall  prolegs.  The  young  larra  differs  only 
in  lacking  the  rust-colored  mark  on  segment  1. 

Now,  to  what  insect  does  this  borer  belong?  It  is  manifestly  the 
larva  of  some  long-horned  beetle  of  the  family  Prionidjb,  but  of  what 
particular  species  cannot  be  positively  stated  till  the  beetle  is  reared 
from  grape-root-boring  larvae.  Before  another  year  shall  have  passed 
away,  I  hope  to  definitely  determine  this  point,  but  meanwhile,  I  have 
every  coiifidence  that  it  will  produce  the  Cylindrical  Orthosoma  (  Or- 
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f^^-^'-J  thoaoma  cylindricum^  Fabr.),  a  large  flattened, 

long-horned  light  bay-colored  beetle  which  is 
common  throughout  the  country  and  especially  in 
^  the  Mississippi  valley,  and  which  is  represented  of 
the  natural  size  at  Figure  69.  True,  according  to 
Westwood,  the  larvas  of  the  Pkionid^  have  the 
second  segment  enlarged  and  broadened,  while 
the  closely  allied  family  Cerambycid^,  has  the  first 
segment  thus  enlarged  as  in  our  insect ;  but  from 
a  larva  resembling  ours  in  every  respect  so  far  as 
his  description  goes,  and  which  he  found  in  Sep- 
tember, 1867,  in  decaying  pine  wood,  Mr.  Walsh 
actually  bred,  about  the  last  of  June,  1868,  the  Cy- 
lindrical Orthosoma.  The  only  accounts  on  record 
which  pretend  to  give  the  natural  history  of  this  beetle,  are  by  Dr. 
Fitch  and  S.  S.  Rathvon,  that  of  the  former  in  his  4th  Report,  §  239, 
and  that  of  the  latter  in  the  Agricultural  Reportfor  1861,  pp.  611-612. 
Dr.  Fitch  describes  the  larva,  which  he  supposed  belonged  to  this 
beetle,  but  which  he  did  not  breed,  as  occurring  in  pine  trees,  and  aa 
having  the  first  ring  longest  and  the  second  broadest;  while  Mr. 
Rathvon  figures  it  with  the  first  ring  infinitely  shorter  than  the  sec- 
ond, but  confesses  that  the  drawing  was  made  from  memory,  and  he 
doubtless  trusted  to  the  authority  of  Westwood.  Furthermore  Mon- 
sieur E.  Ferris  has  figured  at  Plate  6,  Figure  362,  of  the"Annales  de  la 
Soci6t6  Entomologique  de  France,'^  for  1856,  the  larva  of  Prionus  oh- 
scuruSj  Oliv.  which  bores  into  the  pine  and  which  very  closely  re- 
sembles our  larva,  the  first  and  not  the  second  segment  being  en- 
larged. 

Until  the  past  summer  nothing  had  been  published  about  the 
attacks  of  this  insect  on  Grape  roots,  and  yet  upon  inquiry  I  find  that 
it  has  been  known  for  several  years.  Mr.  Spaulding  informs  me  that 
the  first  that  was  seen  of  it  in  his  neighborhood  was  in  1866,  when  his 
man  found  an  enormous  one  in  a  wild  vine  which  he  was  about  to 
graft;  but  Mr.  Geo.  Husmann,  of  Hermann,  has  been  acquainted  with 
it  since  1850,  and  has  known  it  to  occur  around  Hermann  since  1854. 
Indeed  Mr.  Husmann  informs  me  that  he  has  never  observed  the  old 
Grape-vine  Borer  which  has  16  legs  and  which  produces  a  moth  ( J^'- 
peria  polistiformis^  Harris)  but  that  in  speaking  of  the  Grape-root 
Borer  he  has  always  referred  to  this  species.  Mr.  J.  H.Tice  found  it  in 
apple  roots  in  1860  on  the  place  of  James  Sappington  of  St.  Louis, 
while  the  following  item  by  A.  J.  H.,  of  Vineland,  N.  J.,  which  appeared 
in  the  January  (1869)  number  of  the  Gardeiier'^a  Monthly^  would  in- 
dicate that  it  has  the  same  habit  all  over  the  country : 

"On  page  354  October  number  of  Agriculturist^  reference  is  made 
to  a  "  vine  borer  "  in  Missouri  that  cuts  off  vines  below  the  surface. 
It  is  also  mentioned  and  partially  described  in  the  last  Oardener^s 
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Monthly.  This  "  borer  "  is  an  old  friend  (?)  of  mine.  It  is  found  prin- 
cipally in  old  rotten  oak  stumps;  I  hardly  ever  dig  one  out  without 
finding  several  of  these  worms.  They  are  about  two  inches  long,  ta- 
pering from  head  to  tail,  white  bodies  and  black  heads.  I  lose  on  an 
average  about  50  vines  and  dwarf  fears  annually  by  these  little  vil- 
lains ;  probably  twice  as  many  pears  as  vines.  I  have  had  several 
apple  trees  cut  off  by  them,  and  one  standard  pear.  The  tree  roots 
seem  often  to  be  eaten  entirely  up,  but  the  vine  roots  are  only  cut 
through  as  if  they  had  obstructed  the  line  of  travel. 

This  is  no  new  insect,  but  will  I  think  probably  be  found  trouble- 
some, whenever  dwarf  pears  and  vines  are  planted  among  decayed 
oak  stumps." 

Remedies. — Little  can  be  done  in  the  way  of  extirpating  these  un- 
derground borers,  when,  as  in  the  present  instance,  their  presence  is 
only  indicated  by  the  approaching  death  of  the  vine.  Still,  every 
vineyardist  should  make  it  a  rule  to  search  for  them  wherever  they 
find  vines  suddenly  dying  from  any  cause  unknown  to  them,  and  upon 
finding  such  a  borer  should  at  once  put  an  end  to  his  existence.  The 
beetle  which  may  frequently  be  found  during  the  summer  montha, 
should  also  be  ruthlessly  sacrificed  wherever  met  with.  I  should  also 
advise  not  to  plant  a  vineyard  on  land  covered  with  old  oak  stumps, 
and  not  to  use  oak  stakes  where  those  made  of  cedar  can  be  had  as 
conveniently. 


THE  GRAPE    QiJ^^QMUQ—Cailiodez  inmqualis,  Say. 

(Celeoptera,  Oarcnlionida.) 

The  larva  of  this  Curculio  infests  the  grapes  during  the  months  of 
June  and  July,  causing  a  little  black  hole  in  the  skin,  and  usually  a 
[Fig.  70.]  disfigurement  and  discoloration  of  the  berry, 

immediately  around  it  as  in  Figure  70,  a.  The 
larva  (Fig.  70,  h)  is  whitish  as  long  as  the  berry 
is  green,  but  generally  partakes  of  the  color  of 
the  berry  as  it  matures.  It  is  footless  and  like 
the  larvae  of  all  snout-beetles  is  incapable  of 
^^  spinning  a  web.  In  1867  I  found  this  insect 
quite  common  in  Southern  Illinois,  and  as  will 
be  seen  from  the  excellent  account  of  it  given  by  Mr.  Walsh  in  his 
first  report,  it  was  very  common  in  the  States  of  Illinois,  Ohio  and 
Kentucky,  and  it  also  occurred  in  our  own  Stdte,  as  lam  informed  by 
Mr.  Peabody.  From  the  middle  to  the  last  pf  July,  this  larva  leaves 
the  berry  and  buries  itself  a  few  inches  in  the  ground.  Here  it 
changes  to  a  pupa  within  a  small,  smooth  earthen  cavity,  and  by  the 
beginning  of  September  the  above  named  beetle  issues  from  the 
ground,  and  doubtless  passes  the  winter  in  the  beetle  state,  ready  to 
puncture  the  grapes  again  the  following  May  or  Juae.    This  beetle  is 
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« small  and  inoonspicuoas^  being  of  a  black  color  with  a 
grayish  tint  It  is  represented  enlarged  at  Figure  71,  the 
hair  line  nndemeath  showing  the  natural  size.  It  is  dis- 
tinguished from  all  other  cnrculios  that  are  known  to  at* 
tack  onr  fruits  by  having  a  rectangular  thorn  or  tooth  on 
the  upper  and  outer  edge  of  the  four  front  shanks  {tihim)  as 
1  shown  at  Figure  72;  this  character  being  peculiar  to  the 

[Fif.  n.]      genus  (CcBliodei)  to  which  it  belongs. 
^  Strange  as  it  may  seem,  in  1868  there  seems  to  have  been 

4_  an  almost  entire  immunity  from  this  Grape  curculio,  for  I  have 

^^^  neither  met  with  it  in  a  single  instance,  nor  heard  oi  its  oo- 
cnrrence.  No  doubt  this  immunity  has  been  caused  principally  by 
parasites,  for  I  failed  entirely  to  breed  the  perfect  OurcuUo  in  1867, 
on  account  of  some  small  Ichneumon  which  killed  the  larva  as  soon 
as  the  latter  had  entered  the  earth,  and  spun  for  itself  a  tough  silken 
cocoon  in  the  place  where  the  Ourculio  larva,  if  unmolested,  would 
have  undergone  its  transformations.  It  is  thus  that  Nature  works ; 
^  eat  and  be  eaten,  kill  and  be  killed,"  is  one  of  her  universal  laws, 
and  we  can  never  say  with  surety  that  because  a  particular  insect  is 
numerous  one  year,  therefore  it  will  be  so  the  next  t 


THE  GRAPE-SEED  OUROULIO. 

(Coltopterft,  CvrcQlionida.) 

A  minute  maggot  was  discovered  last  August  infesting  the  seeds 
of  the  Grape  in  certain  parts  of  Canada,  by  Mr.  Wm.  Saunders,  of 
London.  It  causes  the  berries  to  shrivel  up  and  utterly  ruins  them. 
Specimens  which  had  been  received  from  Canada,  were  sent  to  me  by 
my  friend  A.  S.  Fuller,  of  New  Jersey,  and  the  annexed  Figure  78 
[Fif.  7J.]  shows  a  highly  magnified  view  of  the  maggot,  its 

natural  size  being  represented  underneath.  The 
head  is  of  the  same  translucent,  milk-white  color 
as  the  body,  but  the  jaws,  which  are  finely  pointed, 
are  light  brown,  and  there  is  a  patch  of  brown  at 
their  base.  It  has  exactly  thirteen  segments  exclusive  of  the  head, 
and  every  segment  has  a  few  white,  fleshy  hairs,  these  hairs  being 
thickest  near  the  head  and  longest  on  the  under  part  of  the  first  three 
segments,  thus  imitating  feet,  as  is  often  the  case  with  footless  larvss 
of  this  character. 

It  is  evidently  the  larva  of  some  curculie,  and  tkough  it  is  not 
yet  known  to  occur  in  the  States,  I  append  the  following,  account  irf 
it  from  Mr.  Saunders  himself,  for  the  benefit  of  oo?  Grape-growers:* 

^  Tbii  accoant  if  takta  from  »  pap«r  puUithcd  hj  Mr.  8a«o4«i«  itt  tfa»  "atportof  tlMOMiMit* 
•iontr  of  Ai^icuUnrt  and  AiU  of  the  ProTiac*  of  Ontario,",  for  186S.— pp.  308-^. 

» B  SI  n        ^ 
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:  ^Oa  the  20tfa  of  Ajugust  last  we  observed  that  many  of  the  berries 
in  the  bancbes  of  a  Olinton  vine  under  our  care  were  shriveling  up. 
On  opening  the,  grapes,  we  observed  that  most  of  the  smaHer  berries 
'^tbat  is  those  which  had  shriveled  earliest — contained  only  one  seed, 
and  that  of  an  unusually  large  size.  Some  of  the  larger  shriveled 
grapes  contained  two  seeds,  much  swollen,  each  having  a  dark  spot 
Bomewhere  on  their  surface.  On  cutting  the  seeds  carefully  open,  the 
kernel  was  found  almost  entirely  consumed,  and  the  cavity  occupied 
hy  a  small  milk-white  footless  grub  with  a  pair  of  brown  hooked  man- 
4ible^,  a  smooth  and  glossy  ekin  with  a  few  very  fine  short  white 
hairs.  When  at  cest  it  is  nearly  oval  in  form,  but  when  in  motion  its 
body  is  elongated)  varying  In  length  ftom  one-fifteenth  to  on#^twelft4 
.of  an  inch,       ♦.       ♦        * 

*^  The  Clinton  vine  on  which  this  pest  was  first  discovered  suff)er«d 
considerably,  fully  ten  per  cent,  of  the  crop  was  lost  from  the  shrivel- 
ing of  affected  berries.  At  first  we  supposed  that  the  work  of  the 
insect  was  confined  to  berries  of  this  appearance,  and  that  by  destroy- 
ing these  the  destruction  of  the  crop  of  Insects  for  the  season  would 
be  complete,  but  further  examination  showed  that  many  of  the  ripe 
berries  contained  affected  seeds.  The  proportion  thus  affected  on 
the  vine  referred  to  was  about  ten  or'eleven  per  cent.  Within  a  few 
leet  of  this  vine  an  Isabella  was  fruiting ;  on  this  there  were  no  shriv- 
eled berries,  but  about  three  per  cent,  of  those  which  had  ripened 
were  injured.  About  the  same  distance  in  another  direction  was  a 
Hartford  Prolific,  and  about  ten  feet  further  off  a  Concord,  both  of 
which  fruited  well.  On  neither  af  these  were  there  any  shriveled 
berries,  nor  could  we  find  any  affected  seeds  among  those  which  had 
ripened.  .  Ilie  fr.uit  of  a  Delaware,  about  fifty  feet  distant  from  the 
Clintoui  was  also  e;xamiixed  without  discovering  any  traces  of  the  in- 
>ect. 

^^Aboi^t  the  saddle  of  September  we  vidted  the  giounds  of  Mr. 
(pharles  Arnold^  of.  Paris,  and  there  we  found  that  this  insect  had  pre- 
vailed tp  a,  greater  extent  than  it  had  with  ourselves,  affecting  the 
C^linjbon,  Delaware,  one  of  Bog^^s'  Hybrids,  i^d  also  Mr.  Arnold's  new 
leedlings.  In  Hamilton, in  the  garden  pf  Mr.  W.  H.  Mills,  we  found 
*$tfa  affected  jseed  in  a  berry  of  Rogers'  Na  4.  On  the  24th  of  Septem- 
ijier  we  visited  the  vineyard  of  the  Vine  Growers'  Association  at 
iCj^pofasvill^  but  aould  nojt  find  any  traces  of  the  insect  there.  Thus 
Jtar  ijts  ^ppredations  are  most  apparent  about  London  and  Paris,  but 
{probably  farther  exanupation  will  show  that  it  is  widely  distributed. 

^  Where  any  shriveled  berries  are  found  their  seeds  should  be 
tMrefuIIy  opened' and  examined,  as  It  is  important  to  know  how  fSur  the 
taseet  prevails.  The  affected  berries  aris  nsually  swollen,  somewhat 
loft,  and  have  a  4mk  spot  somewhere  on  their  surface;  any  of  this 
tftaracter  observed  among  the  ripe  berries  should  also  be  examined. 

*^In  the  case  of  the  shriveled  berries,  where  one  seed  only  is  af* 
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fected,  the  others  are  dwarfed  and  imperfect ;  and  whore  two  lar^e 
seeds  are  found  they  are  both  occupied.  Where  one  seed  only  is  af- 
fected and  the  other  remains  healthy,  the  one  normal  seed  carries  the 
lerry  through  in  an  apparently  healthy  state  to  ripeness.  As  lar  as 
our  experience  goes  the  Clinton  and  its  allies  with  thin  skins  are  more 
lial.le  to  attack  than  berries  with  thicker  skins,  such  as  Hartford  Pro- 
liiic  and  Concord. 


THE  GRAPE-CANE  GALL-CURCULIO,  Madams  vi^w,New  Species 

(Coleoptera,  Curcalionidn.) 

The  canes  of  the  Concord  vine  are  frequently  found  to  have  galls 
on  the  last  year's  growth,  in  the  shape  of  an  elongated  knot  or  swell- 
ing which  is  generally  situated  immediately  above  or  below  a  joint. 
1  ins  gall  was  formed  the  previous  fall  while  the  tender  cane  was  grow- 
ing, and  has  almost  invariably  a  longitudinal  slit  or  depression  on  one 
side,  dividing  that  side  into  two  cheeks,  which  generally  have  a  rosy 
tint.    The  gall  is  caused  by  a  little  footless,  white  cylindrical  larva 
which  measures  0.28  of  an  inch,  and  has  a  yellowish  head,  and  some* 
what  darker  tawny  jaws.    It  is  minutely  wrinkled  transversely,  and 
sjrarsely  covered  with  minute  white  bristles;  the  three  segments  next 
to  the  head  being  prominently  swollen  underneath  and  tlie  bristles 
ailuched  to  them  look  very  much  like  legs,  and  doubtless  to  some  ex- 
tent perform  the  functions  of  legs.    This  larva  indeed  bears  a  very 
chwt^  general  resemblance  to  that  of  the  Potato  Stalk-weevil,  illus- 
trati'd  at  page  93,  Figure  37  a,  and  when  taken  out  of  its  gall  immedi- 
ately curls  up  as  in  that  figure.    During  the  latter  part  of  June  this 
larva  transforms  within  the  cane  to  a  pupa,  also  greatly  resembling 
thjU  figured  at  ht  on  page  93,  with  the  exception  that  it  is  much 
BUKiller,  and  that  the  wings  and  legs  reach  down  three-fourths  the 
length  of  the  body  instead  of  but  one*half  as  in  that  species.    Two 
weeks  after  it  has  thus  transformed  it  becomes  a  beetle  belonging  to 
[Fig.  74.]    the  great  Curculio  family.    Before  this  insect  had  ever 
been  bred  to  the  perfect  state  I  predicted  that  it  would 
produce  a  Curculio,  as  may  be  seen  by  referring  to  page 
-r^n        117  of  the  Transactions  of  the  Illinois  State  Horticultural 
Society  for  1867.  Tiiis  beetle  is  represented  enlarged  at  Fig- 
ure 74,  its  natural  length  being  0.10.    It  is  of  a  uniform 
light  yellowish-brown  withont  any  markings  whatever.    It 
is  closely  allied  to  the  Potato  Stalk-weevil,  but  belongs  to  the  genus 
Madams  which  differs  from  Baridiua  in  the  peculiar  undulating  ap- 
pearance of  the  wing-cases,  and  more  especially  in  Iheir  being  highly 
polished,  the  word  Madams  meaning  glossy  or  polished.    Tiuj»  little 
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Ourculio  was  considered  a  new  species  by  Dr.Le  Oonte^inlSSl,  and  tm 
it  has  not,  so  far  as  I  am  aware,  been  described  since  that  time,  I  sub* 
join  a  more  complete  description  of  it: 

Madabub  Tini,  N.  Sp.— Length,  oxdmsiTe  of  roaCram  1.10.  Color  Qnifofinly  rnfovfl,  witiio«t 
macalfttioDfl,  the  eyei  ftlone  being  darker.  Highly  poliahe4 ;  rottrnm  arcoated,  f  tout  and  abovt  •• 
long  aa  thorax ;  thorax  and  body  with  extremely  minute  and  distant  ponctoree,  anterior  marg:!* 
of  thorax  sbmptly  narrowed,  evpeciaHy  laterally,  into  a  collar ;  elytra  ilightly  nndalate,  with  4 
diatinct  elevatlone,  one  on  the  extreme  oater  margin  cloie  to  the  thorax,  and  one  on  the  middl*  of 
eacli.  near  the  extremity. 

As  an  illustration  of  the  great  similarity  in  the  habits  of  insects 
belonging  to  the  same  genus,  I  will  state  that  there  is  a  small  black 
Onrculio,  belonging  to  the  genus  Madarus  andj  differing  from  this 
Grape-cane  Gall-curcnlio  in  no  other  respect  but  in  color^  whose  larva 
lives  in  a  somewhat  similar  gall  found  on  the  common  creeper  (Am^ 
pelopaii  quinquefolia)  which  is  very  closely  related  to  the  vine.  This 
black  species  is  also  undescribed  and  is  marked  Madarua  ampelopttU 
in  Mr.  Walsh's  collection. 

I  think  it  highly  probable  that  the  gall  of  the  Orai>e-cane  Curculio 
is  caused  more  by  the  punctures  which  the  female  beetle  makes  in  de* 
positing  her  egg,  than  by  the  irritations  ot  the  larva;  iorlhave  found 
the  larva  where  it  had  burrowed  two  and  three  inches  op  the  cane^ 
away  from  the  gall,  without  its  having  caused  a  corresponding  swell- 
ing; though  this  has  always  been  in  the  one-year-old  cane* 

RsMEDT.^If  these  gall-bearing  canes  are  cut  off  and  burned  du- 
ring the  winter  there  need  be  little  fear  of  this  insect's  work,  the 
more  especially  as  it  is  not  secure  from  parasites,  even  in  its  snug  re* 
treat,  for  I  have  bred  a  species  of  Chalets  fly  from  the  galls^  which 
had  evidently  destroyed  the  true  gall-maker* 


THE  QRAPEYINE YIDIA— Fidiavitieid(hWfkl»h. 

(Coleoptera,  Chryiomelid».) 

One  of  the  worst  foes  to  the  grape-vine  that  we  have  hi  Missouri 

Jf>5-  ^*-l^^  is  the  Grape-vine  Fidia  which  is  represented  in  the  an- 

'nexed  Figure  75.    It  is  of  a  chestnut-brown  color,  and  is 

Idensly  covered  with  short  and  dense  whitish  hairs  which 
give  it  a  hoary  appearance.  I  have  found  it  very  thick 
in  most  of  the  vineyards  which  I  visited,  and  it  is  almost 
universally  miscalled  the  **Rose-bug,"  which  is,  however, 
a  very  different  insect  The  Grape-vine  Fidia  was  first  described  by 
Mr.  Walsh  in  the  May,  1867,  number  of  the  Practieal  Entomologist  It 
is  found  in  the  woods  on  the  wild  grape-vine  and  also  on  the  leaves  of 
the  Cercis  Cana4sMis  ;  but  of  the  tame  vines  it  seems  to  prefer  the 
Norton's  Virginia  and  Ooncord.  It  makes  its  appearance  during  the 
month  of  June,  and  by  the  end  of  July  has  generally  disappeared,  from 
which  fact  we  may  infer  that  there  is  but  one  brood  each  year.    Tho 
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manner  in  which  it  injures  the  vine  is  by  cutting  straight  elongated 
holes  of  about  i  inch  in  diameter  in  the  leaves,  and  when  numerous 
it  so  riddles  the  leaves  as  to  reduce  them  to  mere  shreds.  The  pre- 
paratory stages  of  this  beetle  are  not  yet  known. 

Remediss.— Luckily  this  beetle  has  the  same  precautionary  habit 
of  dropping  to  the  ground,  upon  the  slightest  disturbance,  as  has  the 
Plum  curculio,  and  this  habit  enables  us  readily  to  keep  it  in  check. 
The  most  eificient  way  of  doing  this  is  by  the  aid  of  chickens.  Mr. 
Peschell,  of  Hermann,  on  whose  vines  this  beetle  had  been  exceed- 
ingly nnmerouS)  raised  a  large  brood  of  chickens  in  1867,  and  had  them 
80  well  trained  that  all  he  bad  to  do  was  to  start  them  in  the  vine- 
yard with  a  boy  in  front  to  shake  the  vines,  and  he  himself  behind  the 
chicks.  They  picked  up  every^  beetle  which  fell  to  the  ground,  and  in 
this  manner  he  kept  his  vines  so  clean  that  he  could  scarcely  find  a 
single  beetle  in  1868. 


THE  GRAPE  CODLING,  PentUna  vitivorana,  Packard.— Plate  2, 

Figs«  29  and  30. 

(Lepidopterm,  Tortricids.) 

Although  the  preceding  insect  has  been  so  scarce  in  1868,  yet  the 
Grape  has  been  worked  upon  in  a  somewhat  similar  manner,  and  even 
to  a  greater  extent,  by  the  insect  now  under  consideration.  Indeed 
there  is  very  little  doubt  that  Mr.  Walsh,  not  being  acquainted  with 
this  insect,  confounded  its  work  with  that  of  the  Grape-curculio,  in 
some  of  the  instances,  of  the  damage  done  by  this  last,  which  are 
quoted  by  him  in  his  report,  and  this  is  especially  the  case  in  the  in* 
stance  of  Mr.  M.  C.  Read  of  Hudson,  Ohio. 

I  first  received  this  insect,  with  an  account  of  its  workings,  from 
Huron  Burt,  of  Williamsburg,  and  subsequently  during  the  month  of 
July,  found  it  universal  in  the  vineyards  along  the  lines  of  the  Pacific 
and  Iron  Mountain  Railroads.  It  was  found  equally  common  around 
Alton  in  Illinois,  while  Dr.  Hull  informs  me  that  it  ruined  50  per  cent. 
of  the  grapes  around  Cleveland,  Ohio,  the  Concord  and  Ives  Seedling 
being  the  only  varieties  which  appeared  to  resist  its  attacks.  It  also 
occurs  in  Pennsylvania,  judging  from  articles  which  appeared  in  the 
November  and  December  numbers  of  the  Practical  Farmer.  In 
these  numbers  my  esteemed  correspondent,  Mr.  S.  S.  Rath  von,  of  Lan- 
caster, Pennsylvania,  gives  an  account,  with  description,  of  some 
worms  which  were  sent  to  him  by  the  editors,  answering  in  every  re- 
spect to  this  Grape  codling.  Concluding,  from  its  similarity  to  the 
common  Apple-worm,  that  the  insect  belonged  to  the  genus  Carpo- 
eapsa^  he  proposed  for  it  the  name  of  Oarpocapaa  vitisella^  without 
having  bred  the  parent  moth.    In  the  June  number  ofMi^Am^ican 
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Naturalist  (p.  220)  is  quoted  an  account  of  it  by  Mr.  M.  C.  Read,  of 
Hudson,  Ohio,  who  says  that  it  is  "already  so  abundant  there  that  ilia 
necessary  to  examine  every  bunch  of  ripe  grapes,  and  clip  out  the  in- 
fested berries  before  sending  them  to  the  table." 

The  larva  of  this  Grape  codling  may  at  once  be  distinguished 
from  that  of  the  Grape  curculio,  by  its  having  6  scaly  legs  near  the 
head,  8  fleshy  legs  in  the  middle,  and  2  at  the  extremity  of  the  body, 
and  by  spinning  a  fine  web,  by  which  it  lets  itself  drop  whenever 
handled.  It  is  also  larger,  of  a  darker  color,  and  bears  a  very  close 
resemblance  to  that  of  the  Strawberry  leaf-roller,  to  be  hereafter  fig- 
ured and  described. 

Its  presence  is  soon  indicated  by  a  reddish-brown  color  on  that 
side  of  the  yet  green  grape  which  it  enters.    On  opening  the  grape,  a 
winding  channel  is  seen  in  the  pulp,  and  a  minute  wnite  worm  with  a 
dark  head  is  seen  at  the  end  of  the  channel.    It  continues   lo  feed 
upon  the  pulp  of  the  fruit,  and  when  it  reaches  the  seeds,   eaU  out 
their  interior.    As  it  matures  it  becomes  darker,  being  either  of  an 
olive-green  or  dark  brown  color,  with  a  honey-yellow  head,  and  if  one 
grape  is  not  suflScient  it  fastens  the  already  ruined  grape  to  an  adjoin- 
ing one  by  means  of  silken  threads,  and  proceeds  to  burrow  in  it  as  it 
did  in  the  first.    When  full  grown  it  leaves  the  grape  and  forms  its  co- 
'■^'^'JlLi-,-.^^^"  on  the  leaves  of  the  vine.    This  operation  is  per- 
ormed  in  a  manner  essentially  characteristic:    the 
vorm  cuts  out  a  clean  oval  flap,  leaving  it  hinged  on 
•ne  side,  and,  rolling  this  flap  over,  fastens  it  to  the 
eaf,  and  thus  forms  for  itself  a  cozy  little  house  which 
it  lines  on  the  inside  with  silk.    One  of  these  cocoons 
is  represented  at  Figure  76,  J,  and  though  the  cur  is  sometimes  less 
regular  than  shown  in  the  figure,  and  I  have  had  them  spin  up  in  a  silk 
handkerchief  without  making  any  cut  at  all,  it  is  undoubtedly  the 
normal  habit  of  the  insect  to  make  just  such  a  cocoon  as  represented. 
In  this  cocoon,  within  two  Hays,  it  changes  to  a  chrysalis,  such  as  is 
represented  ac  Figure  76,  a^  of  a  honey-yellow  color  with  a  green 
shade  on  the  abdomen  ;  and  in  about  ten  days  more  the  moth  makes 
its  escape,  the  chrysalis  having  first  pushed  itself  almost  entirely  out 
of  the  cocoon.    The  moth  is  of  a  slaty-brown  color  with  corky-yellow 
markings,  and  is  represented  enlarged  at  Plate  2,  Figure  29,  and  ot 
the  natural  size  at  Figure  30. 

Specimens  of  this  moth  were  sent  by  Mr.  Walsh  to  the  English 
Lepidopterist,  H.  T.  Stainton,  who  could  not  refer  it  to  any  known  ge- 
nus; but  Dr.  Packard,  of  Salem,  Massachusetts,  refers  it  to  Penthina 
a  genus  very  closely  allied  to  Carpooapsa^  t  >  which  our  Apple  Cod- 
ling moth  belongs.  He  has  also  kindly  furnished  me  with  advancecf 
sheets  of  Part  V  of  the  "Guide  to  tne  Study  of  Insects,^  in  which  (p. 
836)  he  describes  and  figures  it  under  the  name  of  Penthina  vitivor- 
ana.    The  description  is  quite  brief,  however,  and  the  figure  not  good, 
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and  I  therefore  atibjoin  a  imn^e  detailed  descripUoti  6f  it  iir  Ite'  differ- 
ent stages: 

Psynraii.*  VrriyoaiirA^  Paokatd— JUrtra.r-^ATerft^  tenglii  0^5»  Digest  on  teg^eiite  10  imf 
11^  tapering  thence  gradually  to  the  hpad  and  suddenly  to  anui*  Color  either  dark  ^biny  o\w^ 
l^reen,  glaucous,  or  brownish.  Head  and  cervical  shield  honey -yellow,  the  latter  with  a  darker  poS"* 
terior  margin.    Piliferons  spots  "scarcely  distingnlshable.    Described  from  10  specimens. 

Cry«aHt— 0.18 — 0.20  long.  Of  normal  form.  Quite  variable  in  color.  Usually  of  alighthonty« 
yellow,  with  a  g^en  shade  on  the  abdomen,  and  black  eyes,  but  sometimes  entirely  dark-green» 
with  light  eyes.  The  chrysalis  skin,  after  the  motii  has  left,  is  always  deep  honey-yellow,  with 
tha  green  abdominal  mark  distinct. 

Perfect  intccf— Average  length  0.17 ;  alar  expanse  0.S7.  Head,  thorax,  palpi  and  basal  half  of 
»ntennfl»  fulvoua  lerminal  half  of  antennas  darker.  Iiegi  fnlTonsy  becoming  darker  on  tarsiri 
Qroubd-color  of  fore  wings  pale  slate-bine,  with  a  slight  metallic  lustre,  which  becomes  lighter  an^ 
•omewhat  silvery  interiorly  and  posteriorly.  A  -dark  ridi-brown  band,  with  a  light,  somewhat 
•ilvery  annulation  proceeds  from  the  middle  of  the  costa  towards  the  inner  margin,  becoming 
paler  interiorly;  its  basal  margin  being  indistinct,  but  running  almost  straight  across  the  wing, 
ita  outer  margin  well'deltied,  onrrhigto  a  ronnded  point  wUch  reaches  to  th«  middle  of  iha  outer 
tkird  of  the  wing  and  tbeoce  mnniBg  obli<|pely  inwardf>  nearly  to  the  middle  of  th^  inner  margiiQ*^ 
Beyond  this  middle  band  is  a  large,  deep  brown,  somewhat  oval  spot,  also  lighter  below  than  above^ 
and  with  a  pale  annulation,  which  is  broken  on  the  outer  side  above,  alldwlng  the  spot  to  extend 
to' the  margin  at  di»i^ing.  Above  this  lak^e  spot,  at  the  apex,  is  a  siball  perfectly  round  daHc' 
■pot,  with  a  bright  anmflation  indining  to  orange  color.  The  space,  enelosed  by  the  middle  band,, 
and  these  two  spots  just  described,  is  brown  above,  with  usually  four  lighter  f  ulvom  coetal  marks  quitf 
distinct,  each  mark  divided  at  costa  by  a  slight  touch  of  brown.  Another  somewhat  triangular 
brown  spot,  with  a  light  annulation  above,  runs  from  the  posterior  angle  up  between  the  middle 
band  and  large  oral  spot*  The  blue  spafee  ftom  the  middle  band  to  the  base'  of  wing^  is  geneHiIXy' 
brownish  near  the  baoe,  with  a  brown  line  across  the  middle  frOm  costa  to  inver  margin,  and  'witK 
two  other  costal  brown  marks.  The  fringes  partake  of  the  groupd-color.  Hind  wings  slate- 
brown,  darkest  near  the  margins ;  fringes  same  color.  Body  brownish  with  frequently  a  clear 
green  tint.  The  mile  diflbrs  prmeipally  in  its  somewhat  smaller  sbd,  and  especially  in  the  smaller 
iiae  of  the  abdomen.  '  Individuals  vary  greatty« 

Described  Irom  6  ^  and  2  ^  specimens,  all  well  preserved  and  fresh, 

Rkmemeb. — ^This  insect  threatens  to  become  a  grievous  pest  unleaa 
checked  by  some  unforseen  means,  as  was  the  case  with  the  Orape 
cureulio.  Lackily,  there  is  at  least  one  parasite  which  attacks  it,  io^ 
the  shape  of  a  yellowish,  footless  maggot,  with  a  green  tint  and  14 
segments.  I  obtained  such  maggots  ih>m  two  of  the  caterpillars,  one 
having  crawled  out  of  its  host  before,  and  the  other  after  he  had  spna 
up.  Absence  from  home  prevented  my  breeding. this  paratite,  but  it 
would  doubtless  have  produced  some  4*winged  fly  belonging  to  the 
Ch^lcia  family  (see  PI.  2,  Figs.  6  and  9).  According  to  Mr^  Read,  th^ 
firstbroodof  caterpillars  feed  on  the  leaves,  appearing  in  May  (in  Ohio) 
or  as  soon  as  the  leaves  are  grown.  The  worms  which  appear  in  our 
grapes  in  July  are,  therefore,  the  second  brood,  and  there  is  doubtless 
a  third  brood,  for  Mr.  Rath  von  received  them  in  October,  and  I  have 
taken  the  worm  out  of  a  grape  as  late  as  ibhe  22d  of  September.  The. 
broods,  in  all  probability,  run  into  one  another  and  the  last  passes  the. 
winter  within  the  cocoon,  either  in  the  larva  or  pupa  state.  They 
should,  therefore,  be  searched  for  early  in  the  season  on  the  leaves. 
The  second  brood  of  worms,  or  those  which  infest  grapes,  can  easily 
be  espied  and  destroyed  in  a  healthy  vineyard;  but  where  a  vineyard 

*Heineroann  and  Lederer  unite  the  genns  PtntkhU  wrth  Qr^phomh^  nndfeir  the  letter  vftni«| 
tad  \  believe  Mr.  C»  X.  Jftobimon^  o|  |f«w  Yorl^i  f oUofs  them  in  this  respect*  I 
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k  affected  with  what  Prof.  Tarner,  of  Jacksonville,  lUinoig,  designates 
as  the  "American  Grape  rot,''  the  grape  attacked  by  the  Oodling  are 
not  so  easily  distinguished,  as  they  bear  a  close  resemblance  to  the 
rotting  ones.  Care  should  be  taken  in  gathering  the  infested  grapes 
for  the  worm  being  very  active  wriggles  away  and  easily  escapes. 


THE  EIQHT-SPOTTED  FORESTER,  Alypia  ooiomacutata,  Fabr. 

ri.  1,  Figs.  18  and  19. 

(Lepidoptora,  IjgnniAa.) 

At  Plate  1,  Figure  19,  is  represented  a  caterpillar  which  has  been 
sent  to  me  by  several  correspondents  with  the  statement  that  it  was 
found  on  their  grape  vines,  and  during  the  month  of  May,  I  fonnd  the 
same  caterpillar  on  the  vines  of  Mr.  Tt  R.  Skinner,  of  Cheltenham, 
and  of  Mr.  Peabody,  of  Sulphur  Springs.    It  grows  to  the  length  of 
li  inches,  and  is  transversely  striped  with  bluish-white  and  black, 
about  4  white  and  4  black  lines  on  each  segment,  with  two  small  black 
spots  in  the  middle  light  band  on  the  back.    The  head  and  a  shield 
on  the  first  segment  are  shiny  gamboge-yellow,  with  black  dots,  and 
on  the  11th  segment  there  is  an  orange  elevation,  not  shiny  and  with 
two  black  spots  in  it  From  similar  caterpillars,  which  w^e  taken  £rom 
grape  vines  in  1865  I  bred  in  the  spring  oi  1866  the  moth  figured  at 
Plate  1,  Figure  18,  known  as  the  Eight  Spotted  Forester  (Alypia 
octomaculata^  Fabr.)    It  is  recognized  at  once  by  its  oonspicuoos 
markings,  being  of  a  black  color  with  orange  shanks,  each  of  the  f(M 
wings  with  two  large  light  yellow  spots  and  each,  of  the  hind  wings 
with  two  white  spots.    The  caterpillars  leave  the  vines  daring  the 
month  of  June,  and  descend  into  the  earth  where  they  form  for  them- 
selves sHght  cocoons  of  earth  in  which  they  remain  through  tbs 
winter  and  firom  which  the  moth  escapes  the  following  April. 

It  is  not  probable  that  this  caterpillar  which  may  be  called  the 
Blue  Caterpillar  of  the  vine,  will  ever  become  exceedingly  numerous, 
for  it  has  not  been  known  to  become  so  in  the  past,  and  this  has^ 
sketch  of  its  history  is  given  principally  for  the  gratification  of  the 
inteHigent  grape-grower  who  takes  pleasure  in  thoroughly  understand- 
ing and  knowing,  in  all  their  difierent  guises,  the  creatures  he  has  to 
deal  with. 

There  are  two  other  caterpillars  very  much  resembling  this,  which 
also  feed  on  the  vine ;  but  they  produce  very  diflFerent  looking  moths, 
the  one  known  as  Eudi^aB  grata^  Fabr.,  and  the  other  as  Eudryat 
unio,  Hubner.  Dr.  Fitch  in  his  3d  Report  §123  states  that  the  larrs 
of  JK  grata  differs  only  from  that  of  A.  ootomaculata  in  lacking « 
white  spot  on  each  side  of  every  segment,  and  in  being  slightly 
humped  at  its  hind  end.    The  specimen  from  which  my  figure  WM 
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made  may  prove  to  be  jE!  grata^  for  it  had  no  such  white  spots  and 
vmB  humped ;  but  it  diflfers  essentially  from  the  most  excellent  de- 
scription of  this  last  larva  which  A.  S.  Packard,  Jr.,  has  given  in  his 
*•  notes  on  the  family  Zygasnidae,  pp.  27-29,  and  sufficiently  resembles 
those  from  which  I  actually  bred  the  8-spotted  Forester. 


THE  GRAPE-VINE  PLUME,  Pterophoru$  perUcelidactylus,  Fitch. 
Plate  2,  Figs.  15  and  16. 

(Lepidoptersy  Alndtidft.) 

During  the  latter  part  of  May  and  beginning  of  June,  the  leaves 
of  the  grape-vine  may  often  be  seen  drawn  together  by  silken  threads 
and  in  the  retreat  thus  made  will  be  found  a  small  hairy  caterpillar 
which  feeds  on  the  tender  leaves  of  the  vine.  This  caterpillar  grows 
to  the  length  of  about  half  an  inch ;  the  color  of  the  body  is  very 
pale  green  and  has  four  elevated  white  spots  and  two  still  smaller 
dots  on  every  segment,  from  which  spring  stiff  white  hairs  in  all 
directions. 

This  caterpillar  was  quite  common  last  summer  in  many  sections 
of  the  State.  It  was  first  named  by  Dr.  Fitch,  who  found  it  on  the 
vine  in  the  State  of  New  York.  A  number  which  I  brought  home 
changed  to  chrysalids  during  the  first  days  of  June,  and  the  moths 
were  produced  from  them  in  about  8  days  afterwards.  The  worm  first 
spins  a  few  threads  of  silk  to  the  underside  of  a  leaf,  or  other  object, 
and  the  chrysalis  attaches  the  lower  part  of  the  terminal  segments 
to  them,  and  hangs  with  the  tail  somewhat  curved,  at  a  slant  of  40^ 
from  the  object,  as  represented  at  Plate  2,  Figure  16.  This  chrysalis 
measures  0.35-^0.40  in  length,  is  of  a  light-green  color  and  of  peculiar 
form.  It  is  ridged,  with  remnants  of  the  tubercles  of  the  caterpillar. 
It  is  angular  and  cut  off  slantingly  and  bluntly  at  the  head,  but  is 
characterised  principally  by  two  sharp  and  angulated  projections 
from  the  middle  of  the  back,  and  which  are  enlarged  under  the  figure 
16,  in  Plate  2.* 

The  moth  (PL  2,  Fig.  15)  is  of  a  tawny  yellow  color,  the  wings 
marked  with  white  and  with  a  darker  shade.  The  caterpillars  disap- 
pear very  suddenly,  for  the  chrysalis  is  so  small  and  so  nearly  the 
color  of  the  leaf,  fliat  it  would  be  seldom  noticed,  even  it  were  not  so 
well  hidden.  There  are  probably  two  broods  in  the  year,  though  I 
failed  to  find  any  trace  of  them  after  the  first  had  disappeared. 

All  the  moths  of  the  family  (Alucitidje)  to  which  this  belongs 
haveveryappopriately  received  the  name  of  Plumes.  In  the  genus 
Pterophorus  the  fore  wings  are   divided   into  two  and  the   hind 

*Dr.  Fitch  hM  rirtn  »  moit  exoeUtnt  and  fall  d«fcrwtioa  of  this  chrysslis  in  hii  \mX  Report 
pp.  UO-lil. 
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wings  into  three  lobes,  and  to  show  how  very  different  insects  may 
be  in  the  larva  state,  both  in  habit  and  appearance,  even  when, 
they  belong  to  the  same  genus  and  greatly  resemble  each  other  in 
the  perfect  state,  I  have  represented  at  Plate  2,  Figure  13,  another 
Plume,  which  I  shall  presently  describe  as  the  Thistle  Plume. 

Remedies. — Whenever  they  become  numerous,  as  they  did  last 
summer,  the  only  remedy  is  hand-picking. 


THE  TREE-CRICKET— ffiban/Aw*  ntveus,  Harris. 

(OiihoptoTAy  AcheUdsB.) 

This  insect  is  represented  in  the  annexed  cuts.  Figure  77  showing 
the  male,  and  Figure  78  the  female.    The  general  color  is  a  delicate 
[Fig.  77.]        greenish,  semi- transparent  white,  though  some  speci- 
mens have  a  blackish  shade.    From  the  fact  that  it  is 
known  to  devour  plant-lice  and  likewise  the  eggs  of 
some  moths,  I  was  formerly  in  doubts  whether  it 
\8hould  be    considered  [Fig. 78.] 

friend  or  foe,  but  the  ex- 
perience of  the  past  year 
settles  the  matter  defi- 
nitely, for  it  has  proved 
very  destructive  to  the  vine.  The  female  deposits  her  eggs  in  grape 
canes,  raspberry  and  blackberry  canes,  in  the  twigs  of  the  peach. 
White  willow,  and  a  variety  of  other  trees.  In  depositing,  she  makes 
a  straight,  longitudinal,  contiguous  row  of  punctures,  each  puncture 
about  the  size  of  that  which  would  be  made  by  an  ordinary  pin. 
From  each  of  these  holes,  a  narrow,  yellowish,  elongate  egg^  runs 
slantingly  across  the  pith.  The  twigs  or  canes  thus  punctured  almost 
invariably  die  above  the  punctured  part,  and  the  injury  thus  caused 
to  vines  is  sometimes  considerable. 

But  by  far  the  worst  habit  of  the  Tree-cricket  is  that  of  severing 
grapes  from  the  bunches  just  as  they  are  beginning  to  ripen,  and  it 
sometimes  cuts  off  an  entire  bunch,  or  so  thoroughly  excoriates  the 
stem  that  it  fails  to  ripen  its  berries.  I  have  seen  the  ground  under 
some  vines  covered  with  grapes  which  had  been  thus  severed,  but 
should  never  have  accused  the  Tree-cricket,  had  I  not  found  it  in  the 
very  act,  and  received  specimens  with  accounts  of  this  same  habit, 
both  from  Mr.  B.  L.  Kingsbury,  of  Alton,  Illinois,  and  from  J.  H.  Tice, 
of  St.  Louis.  This  cricket  is  aided  in  this  destructive  work  by  another 
species  which  has  the  same  habit,  namely  the  Jumping  Tree-cricket 
(  Orocharia  saltator^  Uhler.)  This  last  insect  is  more  robustly  built 
than  the  former,  and  is  at  once  distinguished  by  its  uniform  light- 
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brown  color,  and  I  have  good  reason  to  believe  that  it  deposits  its 
eggs  in  the  grape-vine  in  a  row  of  punctures,  each  of  which  is  about 
one-third  of  an  inch  apart,  and  each  of  which  leads  to  from  ten  to 
twelve  narrow  eggs,  about  a  tenth  of  an  inch  long,  and  deposited  otf 
either  side  of  the  puncture,  lengtli-wise  in  the  pith. 

RtMEDY. — The  crickets  themselves  should  be  crushed  whenever 
met  with,  while  the  vineyardist  should  make  a  business  of  searching 
in  the  winter  time  for  all  punctured  twigs,  and  by  burning  them, 
prevent  their  increase  in  future. 


THE  RASPBERRY  GEOMETER,  AplodeB  ruhivora,  N.  Sp..— PI.  2, 

Figure  26. 

(Ltpidopteim  GeometrioUs.) 

The  lovers  of  those  most  exquisite  fruits,  the  Raspberry  and  the 
Blackberry  are  often  greatly  disgusted  by  the  discovery  of  the  fact 
that  instead  of  the  delicious  berry  which  they  expected  to  enjoy,  they 
are  munching  the  small  caterpillar  now  under  consideration.  This 
caterpillar  was  quite  numerous  last  summer  on  both  the  above  named 
fruits  at  South  Pass,  Illinois.  It  has  the  peculiar  faculty  of  thorough* 
ly  disguising  itself  with  pieces  of  dried  berry,  seed,  pollen,  and  other 
debris  of  the  fruit,  which  it  sticks  to  a  series  of  prickles  with  which  it 
is  furnished.  Add  to  this  disguise  the  habit  which  it  has  of  looping 
itself  into  a  small  ball,  and  it  almost  defies  detection.  It  is  most  nu- 
merous during  the  months  of  June  and  July.  •Through  the  kindness 
of  Mr.  T.  A.  E.  Holcomb,  of  South  Pass,  I  was  enabled  to  breed  this 
insect  to  the  perfect  state.  From  two  specimens  of  the  larvae  which 
he  sent  me,  I  bred  from  one,  July  9th,  the  little  moth. which  is  illus- 
trated at  Plate  2,  Figure  25,  the  other  being  infested  with  a  parasite 
which  formed  a  tough  cocoon,  very  much  like  that  of  a  parasitic  fly 
{CampopUx  fu^itivus^  Ss^y\  which  I  have  bred  from  milkweed  feeding 
larvae  of  Euohmtus  egle^  Harris.  This  little  moth  is  of  a  delicate  light 
grass-green  color,  with  two  paler  lines  running  across  both  wings  as 
in  the  figure.  It  belongs  to  the  genus  Aplodea^  and  as  I  am  informed 
by  Dr  Packard,  comes  very  near  to  glaucaria  Qu6n6e,  and  has  not 
hitherto  been  described.  In  the  proceedings  of  the  Boston  Society  of 
Natural  History  (Vol,  IX,  pp.  300-2)  Mr.  Walsh  has  described  an  oat 
feeding  Geometer  which  closely  resembles  this,  both  in  the  larva  and 
perfect  states.  He  erected  the  new  genus  Hipparchiscus^  for  it  and 
gave  it  the  specific  name  vemtsins.  It  is  a  much  larger  insect,  and 
differs  in  sundry  respects  from  the  species  under  consideration,  though 
the  moth  is  of  the  same  color  and  somewhat  similarly  marked. 

iPLODBS  RUBivoRA,  N.  Sp.  -I,ar»a— Aver*ge  length  0.80.  Color  light  yeUowith-gr&j^  darker 
jnit  behind  each  joint,  and  very  minatoly  shagreened  all  over.  On  each  Btgraent  a  prominent 
pointed  straight  projection  each  side  of  dortam,  and  several  minor  warts  and  prickles  below.  Two 
▼try  slightly  raised,  longitadinal  lighttr  Uhm  along  dorsam,  betWMn  the  prominent  pridklet.   T«a 
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P<C^4«Mef— Alar  fizpMMt  0.M ;  lengdi^f  body  0.26.   C«l«r  TMrdigrif-grteB,  fh*  ncalmm  b*- 
Ib^  ipsrsf  00  that  the  wings  appear  sub-hyaline.    Fore-wkgs  with  twe  transTerte  lightar  Umtm  di* 
Tiding  the  wing  into  three  parts,  proportionate  in  width  as  3,  4,  2  counting  from  base,  and  parmlWI 
with  posterior  margin ;  also  a  faint  line  between  these  two,  funning  te  abont  1  of  wing  from  < 
Hind  wings  with  two  sitmlar  transrerse  linesv  dividing  the  wing  la  like  proportion,  the  cater  ] 
not  parallel  with  margin,  bat  wary  and  prodnced  posteriorly  near  its  middle.    Costa  pale ; 
obsolete.    Head,  thorax  and  abdomen  green  abore,  bat,  together  with  cntenniB  and  palpi*  wldto 
beneath. 

Def  csibed  from  oaef  speoimea. 


THE  QOOSEBERRr  FRUIT- WORM,  Pempelia  ffrossularioB,  Pack- 
ard.—PL  2,  Fig.  17. 

(Lepidoptera,  PhyddsD). 

On  Jane  8th,  I  received  from  Mr.  Geo.  H.  Cherry  of  Hematite,  a 
number  of  diseased  gooseberries,  with  an  account  of  their  prema* 

9       [Fig.  7».]  turely  turning  red  and  rotting.    The  cause  was  a 

^^^^^^^^  smooth  thick  glass-green  worm  which  is  more 
^^RH^^^P  fully  described  below.    Sabsequently  on  the  12th 
^^KKHK^    of  the  same  month,  I  received  the  same  species 
^  ^  of  worm  with  a  similar  account  of  its  work,  from 

Mr.  Stephen  Blanchard,  of  Oregon;  on  the  16th  from  Jos.  F.  Bryant, 
of  Bethany,  with  the  statement  that  it  was  ^  feeding  on  and  hollowing 
ouf  his  currants,  and  on  the  17th  from  Dr.  W.  A.  Monroe  of  Bloom- 
ington  with  the  statement  that  it  was  destroying  his  native  gooseber- 
ries and  Green  gage  plums.  Mr.  A.  Fendler  and  F.  R  Allen,  both  of 
Allenton,  likewise  infq^med  me  that  it  entirely  ruined  their  currant 
crop,  and  I  afterwards  found  the  same  insect  on  the  currants  and 
gooseberries  wherever  I  went,  and  it  doubtless  occurs  over  the  whole 
country,  for  as  we  shall  presently  see,  it  attacks  the  gooseberry  both 
in  the  State  of  New  York,  Massachusetts,  and  in  Canada. 

Dr.  Fitch,  in  his  3d  Report,  §149,  makes  brief  mention  of  it  though 
he  was  not  acquainted  with  the  parent  moth.  He  concludes  his  ac- 
count in  the  following  words :  ^  I  have  sometimes  seen  bushes  of  the 
wild  gooseberry  with  every  berry  withered  and  reduced  to  a  mere 
dry  hollow  shell,  with  a  cob-web  like  tube  protuding  from  the  orifice 
in  one  side.  And  the  present  summer  a  letter  to  the  County  GentU- 
man^  from  £.  Graves  Jr.  of  Ashfield,  Mass.,  states  that  for  three  years 
past,  his  ^Houghton's  seedling' gooseberries  have  been  a  total  fail- 
ure from  this  same  worm,  as  I  am  assured  by  the  account  which  he 
gives  of  it  and  the  specimens  accompanying  his  letter." 

As  soon  as  gooseberries  and  currants  are  well  formed,  this  worm 
begins  to  make  its  presence  known  by  causing  the  berries  which  it 
infests  to  prematurely  turn  red  or  dull  whitish.  After  eating  the  in- 
side of  one  berry,  leaving  a  hole  for  the  passage  of  the  excrement,  it 
enters  another  berry,  making  a  passage  way  of  silk,  until  it  draws  to- 
gether a  bunch  of  currants,  or  two  or  three  gooseberries  as  the  case 
may  ba.    The  berries  thus  attacked  sometimes  drop,  but  more  gener^ 
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ally  the  hollow  shell  mixed  with  cob-web-like  silk  shrivels  np  and 
hangs  on  to  the  bushes.  During  the  latter  part  of  June  the  worm» 
descend  from  the  shrub  and  spin  for  themselves  brown  cocoons  (Fig. 
79,  a)  in  the  leaves  and  rubbish  on  the  ground.  Here  they  change  to 
brown  chrysalids  and  remain  in  this  state  through  the  winter  and 
come  forth  in  the  spring  as  moths.  Thus  there  is  but  one  brood  of  this 
insect  each  year,  and  yet  by  the  middle  of  July  there  is  never  a  worm 
to  be  found,  and  the  chrysalis  consequently  remains  quiescent  alike 
through  the  hottest  summer  and  the  coldest  winter  weather.  As  the 
worms  which  I  procured  are  still  in  the  chrysalis  $;tate,  I  should  have 
been  unable  to  present  the  complete  history  of  this  pest,  in  this  my 
first  report,  had  it  not  been  for  the  kindness  of  Mr.  William  Saunders 
of  London,  Canada,  whom  I  met  in  Chicago,  at  the  meeting  of  the 
^  American  Association  for  the  Advancement  of  Science,"  and  who 
very  fortunately  had  with  him  specimens  of  the  moth  which  he  had 
bred  from  gooseberry-feeding  worms,  found  in  Canada,  the  descrip* 
tion  of  which  answered  exactly  to  those  of  mine.  But  to  make  doubly 
sure  that  the  insect  which  Mr.  Saunders  bred,  is  the  same  species  as 
ours,  I  purposely  forced  one  of  my  chrysalids.  On  the  25th  of  Jan- 
nary,  1869,  the  markings  of  the  wings  showed  through  the  chysalis 
skin,  which  was  loose  and  brittle.  These  signs  indicated  that  the 
forthcoming  moth  was  in  an  advanced  state  of  development,  and  on 
carefully  taking  away  the  chrysalis  skin,  it  lay  before  me  with  noth- 
ing lacking  to  bring  it  to  perfection  but  the  inflating  of  the  wings. 
Their  markings  were  however  perfect  and  distinct  and  agreed  entirely 
with  the  Canadian  specimen. 

This  moth  is  represented  at  Figure  79,  h  and  still  more  faithfully 
at  Plate  2,  Figure  17,  its  general  color  being  pale  gray.  It  belongs  to 
the  genus  Pempelia^  and  from  advance  sheets  of  Dr.  Packard's 
*^  Guided  I  learn  that  he  has  named  it  P.  groasularice^  and  it  may  be 
known  in  English  as  the  Gooseberry  Pempelia. 

RsMEmES. — Care  should  be  taken  to  gather  and  destroy  the  worms 
while  they  are  yet  in  the  fruit,  as  they  are  afterwards  found  in  the 
chrysalis  state  with  great  difficulty.  If  chickens  are  allowed  to  run 
amongst  the  bushes  after  the  fruit  has  gone,  they  will  materially  as- 
sist in  checking  it  by  devouriug  such  chrysalids  as  are  within  their 
reach. 

PiMPVLiA  o«oisuLARiJS,  P»ckard— Larvo— Arerage  leng^th  0.65 ;  thickest  in  the  middle  of 
body,  tapering  thence  ilighUj  each  waj.  Color  i^laas-green,  partlj  translucent,  sfainj,  and  with 
a  roseate  hne  on  the  npper  surface.  Head  of  a  lig^ht  gamboge-yellow,  with  tawny  lips.  Cervical 
•hield  not  rery  prominent  and  of  the-same  color.  No  other  markings  whatever.  A  few  rery  fine 
white  hairs,  especially  near  the  head  and  tail.  16  legs,  the  thoracic  ones  the  same  color  as  head, 
the  others  green. 

Described  from  10  specimens. 

CArft«l<e— Length  0.S8.  Of  the  normal  form,  and  doll  mahogany-brown  color.  ThesplradM 
appearing  like  small  tnbercles  and  the  extremity  famished  with  sereral  stiff  mfons  cnrled  brisUes. 

Perfeet  imeei, — ^Length,  including  palpi,  0.40;  alar  expanse,  0.80.  Color  pale-gray.  Front 
wings  with  a  dark  transverse  diffuse  band  on  the  inner  third,  enclosing  a  tig-sag  white  line  not 
reaching  the  costa.    A  dark  discal  spot,  constricted  in  the  middle,  the  upper  and  lo>wer  edgti  oeil* 
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tpned  basally  in  tbe  shape  of  two  falDt  lines  to  the  transverse  band  already  mentioned,  -vrhere  tbey 
almost  conTcrge,  the  space  enclosed  by  them  being  whiter  than  the  rest  of  the  wing,  with  a  daj-Iccr 
line  along  the  middle.    Beyond  this  discal  spot,  at  abont  the  outer  fourth  of  the  wing  is  mnotka^ 
dark  but  less  distinct  diffuse  transverse  band,  nearly  parallel  with  posterior  margin  and  with  »  wbits 
xig-xag  line  produced  into  an  acute  angle,  basally,  on  the  internal  margin,  the  space  between  tfais 
band  and  the  discal  spot  being  also  quite  light.    A  row  of  marginal  black  dots,  with  the  apex  li^bt. 
Fringes  concolorous.    Hind  wings  somewhat  more  dusky  with  darker  margins  and  veins  and  ligbc«r 
fringes.    Head,  thorax,  abdomen,  antennas,  palpi  and  legs  all  pale  gray,  being  more  tilverj  on  tte 
under  than  on  the  upper  side. 

One  specimen  from  Wm.  Saunders* 


THE     STRAWBERRY    LEAF-ROLLER,    AncTiylopera    fragarim^ 
Walffh  and  Riley— PL  2,  Figs.  26  and  27. 

[Fig.  80] 


The  above  figure  represents  an  insect  wli^ich  devours  the  leaves 

.  of  our  strawberries.    A  more  perfect  picture  of  the  moth  is   given 

enlarged  at  Plate  2,  Figure  26,  and  of  the  natural  size  at  Figure  27. 

It  was  first  described  in  the  January  number  of  the  American  JEnto- 

moloffiety  from  which  I  take  the  following  account  of  it.^ 

For  nearly  two  years,  we  have  been  acquainted  with  a  little  green- 
ish leaf-roller,  measuring  about  one-third  of  an  inch,  (Fig.  80,  a),  which 
in  certain  parts  of  North  Illinois  and  Indiana,  has  been  ruining  the 
strawberry  fields  in  a  most  wholesale  manner;  and  which  also  occurs 
in  Canada,  judging  from  an  account  in  the  Canada  Farmer  of  Au- 
gust 1, 1867.  It  crumples  and  folds  the  leaves,  feeding  on  their  pulpy 
substance,  and  causing  them  to  appear  dry  and  seared,  and  most  usu- 
ally lines  the  inside  of  the  fold  with  silk.  There  are  two  broods  of 
this  leaf  roller  during  the  year,  and  the  worms  of  the  first  brood, 
which  appear  during  the  month  of  June,  change  to  the  pupa  state 
within  the  rolled  up  leaf,  f»nd  become  minute  reddish-brown  moths 
(Fig.  80  c)  during  the  fore  part  of  July.  After  pairing  in  the  usual 
manner,  the  femistles  deposit  their  eggs  on  the  plants,  from  which  eggs 
in  due  time,  hatches  a  second  brood  of  worms.  These  last  come  to 
their  growth  towards  the  end  of  September,  and  changing  to  pupse, 
pass  the  winter  in  that  state. 

We  first  heard  of  this  leafroller  in  the  summer  of  1866,  when  it 
did  considerable  damage  at  Valparaiso,  Indiana,  and  we  were  in- 
formed by  Mr.  N.  R.  Strong,  of  that  place,  that  in  1867  they  continued 
their  depredations  with  him,  and  destroyed  10  acres  so  completely  as 
not  to  leave  plants  enough  to  set  half  an  acre,  and  that  in  consequence 
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6f  this  little  pest  in  conjunction  with  the  White-grub,  he  has  had  to 
abandon  strawberry  culture. 

When  we  met  the  ad  interim  committee  of  the  Illinois  State 
Horticultural  Society  at  Lacon,  in  the  beginning  of  July,  1868,  we 
received  from  these  gentlemen  a  quantity  of  infested  strawberry 
leaves,  from  which  In  the  course  of  the  hext  two  or  three  weeks  we 
bred  many  of  the  moths.  These  specimens  had  been  collected  at  Mr. 
Bubaugh's  place,  near  Princeton,  Illinois,  where  they  were  said  to  be 
very  abundant,  and  to  have  completely  destroyed  one  strawberry 
patch  containing  leveral  acres. 

Subsequently  we  received  another  lot  of  specimens  from  Mr.  W, 
E.  Lukens,  of  Sterling,  Whiteside,  county,  Illinois,  with  the  following 
remarks  upon  this  very  important  subject: 

**Where  these  insects  are  thick  I  would  never  think  of  raising 
strawberries.  It  is  strange  that  I  have  not  noticed  any  of  their  work 
upon  this  side  the  river;  while  on  the  south  side  for  a  mile  up  and 
down  tJiey  are  ruining  the  crops  of  berries.  Removing  the  plants 
does  not  take  with  them  the  moth  nor  the  eggs,  so  far  as  has  been  ob- 
served. A  gentleman  by  the  name  of  Kimball,  at  Prophet8town,had 
his  crop  a  few  years  ago  entirely  destroyed  by  this  insect,  though  it 
amounted  in  all  to  two  or  three  acres.  I  hear  of  a  great  many  men  in 
other  places  having  their  crops  burnt  trp  with  the  sun,  and  have  no 
doubt  that  it  was  this  leaf-roller,  and  not  the  sun,  that  was  the  real 
author  of  the  damage.  As  for  myself,  I  have  on  this  account  entirely 
quit  the  business  of  growing  strawberries.'' 

The  only  modes  of  fighting  this  new  and  very  destructive  foe  of 
the  strawberry — ^wbich,  however,  seems  to  be  confined  to  northerly 
regions — are,  first,  to  plough  up  either  in  the  spring  or  in  the  fall,  such 
patches  as  are  badly  infested  by  it,  by  which  means  the  pupae  will 
probably  be  buried  and  destroyed ;  and  second,  not  to  procure  any 
plants  from  an  infested  region^  so  as  to  run  the  risk  of  introducing  the 
plague  upon  your  own  farm. 

We  umez  brkf  detcriptioiif  of  tbii  imect,  both  in  tbe  perfect  and  Imrral  statei.  We  are  in- 
debted to  tbe  distiDgaiihed  English  Microlepidopteriit,  H.  T.  SUiaton,  for  the  g^eneric  detenainji- 
tion  of  the  speciee,  and  for  the  farther  remark  that  ''it  it  closelj  allied  to  the  European  Anehylopt' 
r«  eompiana  (Mannal  Vol.  II,  p.  225),  which  feeds  on  rarions  Rosaces,  such  as  Poterium  tMngui- 
-iorbm,  p0fhtiaa  vemm,  and  DtpM  oet^pHaU.*' 

Ajcchtlopbba  vmA«Aiaje,  New  speciee— Head  and  thorax  reddish-brown.  Palpi  and  1^  paltf . 
Antennn  doskj.  Tarsal  joints  tipped  with  dusky.  Front  win|^  reddish-brown,  streaked  and  spot- 
ted with  black  and  white  as  in  the  figure.  Hind  wings  and  abdomen  dusky.  Alar  expanse  0.40- 
0.45  inch.    Described  from  nine  specimens. 

Tkt  Lofvm  measures,  when  full  grown,  0.S5  of  an  indi.  Largeat  on  tiM  first  segment  taper- 
ing thence  Tery  sligbUy  to  the  last.  Color  rarying  from  very  light  yeUowish-brown  to  dark  olire- 
green  or  brown.  Body  soft,  somewhat  translucent,  without  polish;  tbe  piliferons  spots  quite 
large,  shining,  always  light  in  color,  contrasting  strongly  in  the  dark  specimens  with  tbe  ground 
color.  Haira,  especially  lateral  otMs,  quite  stout  and  stiff.  Spots  arranged  in  the  normal  form, 
■egments  2  and  t  having  none,  however,  09  their  posterior  half  as  have  the  rest  (Bee  Fig.  80,  b) 
Head  horisontal,  of  a  shining  fulvous  color,  with  a  more  or  less  distinct  dark  eye-spot  and  tawny 
npperlip.  Cervical  shield  of  the  same  shiny  appearance.  Anal  segment  with  two  black  spots 
(Bee  Fig.  80,  tf)  at  posterior  edge,  being  confluent  and  forming  an  entfare  black  edge  In  some  sped* 
Vflif,    Legs,  prolega,  and  ventar  of  tha  sane  color  aa  tbe  body  abow. 
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THE  WHITE-MARKED  TUSSOOK  iiOTR—Orffyia   leucosiiffma. 

Sm.  &  Abbott 

(Ltpidoptera,  Arctiida.) 
[Fig:.  81.] 


Daring  the  winter  little  bunches  of  dead  leaves  are  sometiiiies 
found  to  be  quite  numerous  on  our  apple  trees.  They  are  generally 
fastened  to  the  twigs,  and  upon  examination  are  found  to  contain  gray 
cocoons.  The  greater  portion  of  these  cocoons  have  an  egg-mass 
glued  to  them,  which  is  composed  of  numerous  perfectly  round,  cream- 
colored  eggs,  of  about  0.03  diameter,  and  partly  covered  with  glisten- 
ing white  froth-like  matter ;  while  the  other  proportion  of  these  cocoons 
have  no  sucE  egg-mass. 

About  the  middle  of  the  month  of  May  these  eggs  begin  to  hatch, 
and  continue  thus  to  hatch  in  different  parts  of  the  orchard  for  over  a 
month.    The  young  caterpillar  which  hatches  from  these  eggs  is  rep- 
resented at  Figure  81,  b.    It  at  first  measures  0.10  in  length,  and  is  of 
a  dull,  whitish-gray  color  with  the  underside  paler  or  ol  a  dirty  white, 
and  with  the  tufts  on  the  back  of  a  dark  brown.    In  two  days  after 
hat-ching,  orange  spots  commence  to  appear  along  the  back,  and  espe- 
cially on  segments  2,  3,  8  and  9.    On  the  seventh  day  after  nltving  re- 
mained stationary  for  about  two  days,  fastened  to  some  part  of  the 
tree  with  silk,  it  casts  its  skin  for  the  first  time,  after  which  operation 
the  hairs  are  more  numerous,  the  dark  portions  more  intensely  black* 
the  orange  parts  of  a  brighter  orange  and  the  two  tufts  near  the  head 
longer.    As  it  approaches  the  time  of  the  second  moult,  the  underside 
becomes  more  glaucous,  a  yellow  line  begins  to  appear  at  the  sides, 
and  in  some  cases  the  orange  marks  become  yellow,  with  the  excep- 
tion of  a  small,  perfectly  round  spot  on  segments  9  and  10  which  al- 
ways remains  orange ;  the  neck  or  first  segment,  where  it  joins  the 
head,  also  becomes  orange  or  yellow.    Six  days  from  the  time  of  the 
£r0t  moult  the  second  moult  takes  place,  the  worm  having  become 
lighter  colored  each  day.    Immediately  after  the  shedding  of  the  sec- 
ond skin  it  measures  0.30;  the  collar  is  more  intensely  orange  as  well 
as  the  head,  while  four  cream-colored  tufts  appear  on  the  back  of  seg^ 
ments  4,  5, 6  and  7,  and  the  two  round  spots  on  segments  9  and  10  are 
of  a  very  bright  scarlet-orange.    As  it  grows  and  approaches  the  third 
moult,  the  orange  collar  becomes  more  conspicuoup,  the  back  be- 
comes of  a  perfect  velvety  black ;  the  cream-colored  tufts  become 

Digitized  by  V^OOQ IC 


THS  STATB  SNTOMOLOGIST.  145 

smaller,  whiter,  and  the  fourth  frequently  obsolete;  a  transverse  row 
of  four  yellow  warts  becomes  conspicuous  on  segments  2  and  3;  a 
subdorsal  yellowish  line  appears,  starting  from  segment  8  and  running 
and  diminishing  posteriorly ;  the  upper  sides  become  of  a  dark  bluish- 
gray,  while  the  yellow  line  along  the  lower  sides  becomes  more  dis- 
tinct. Six  days  after  the  second  moult  the  third  moult  takes  place 
with  but  little  change  in  the  appearance  of  the  caterpillar,  further 
than  that  the  different  colors  become  still  more  bright  and  distinct 
and  the  different  tufts  still  larger. 

Up  to  this  time  all  the  individuals  of  a  brood  have  been  alike,  and 
of  a  size,  so  thg^t  it  was  impossible  to  distinguish  the  sexes.  Six  days 
Irom  the  third  moult,  however,  the  males  measure  not  quite  i  of  an 
inch,  and  begin  to  spin  their  cocoons;  while  the  females  undergo 
a  fourth  moult  about  this  time,  and  in  about  six  days  more  they  also 
spin  up,  having  acquired  twice  the  size  of  the  male  when  he  spun  up. 
^_^^;Jll^-  ^.  _  TJhe  annexed  Figure  82  rep- 

resents the  full  grown  female 
^caterpillar,  it  differing  from  the 
full  grown  male  only  in  its 
larger  size.  At  this  stage  of  its 
existence  the  caterpillar  is  a 
most  beautiful  object,  with  its 
vermillion-red  head  and  coUar, 
its  cream-colored  brushes  and  its  long  black  plumes. 

When  young  these  caterpillars  make  free  use  of  a  fine  web  which 
they  spin,  and  by  which  they  let  themselves  down  when  disturbed, 
and  it  is  quite  amusing  to  watch  them  ascend  a^ain  whenever  they 
have  become  suflSciently  assured  that  there  is  no  danger.  They  per- 
form this  feat  with  the  thoracic  legs,  using  those  of  each  side  alter- 
nately, the  body  and  head  being  thrown  from  side  to  side  in  harmony^ 
very  much  as  a  sailor  climbs  a  rope  "  hand  over  hand." 

It  may  puzzle  some  persons  to  divine  how  such  a  hairy  and  tufted 
caterpillar  can  possibly  cast  off  its  skin  and  yet  retain  these  pretty 
appendages.  After  havingTemained  stationary  without  food  for  about 
two  days,  the  old  skin  becomes  dry  and  somewhat  loose.  If  at  thi& 
time  this  old  skin  be  carefully  removed,  it  will  be  found  that  an  en- 
tirely new  set  of  these  appendages  has  been  forming  underneath  it; 
the  two  long  plumes  curled  over  the  head,  down  by  the  feet  and  up 
again  to  near  the  scaly  collar;  the  four  white  brushes  folded  close 
together  inwardly  crossing  each  other;  the  anal  plume  folded  below 
the  anus,' and  all  the  other  hairs  laid  in  thread-like  bunches  close  to 
the  body  in  a  posterior  direction.  In  due  time  the  old  skin  splits  on 
the  back,  near  the  head,  and  the  caterpillar  gradually  works  it  off  pos- 
teriorly. The  moment  they  are  exposed  the  appendages  which  had 
been  compressed,  as  described,  to  the  body,  commence  to  straighten 
10  B  s  x^ 
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out,  and  in  a  few  minutes  the  new  dress  is  displayed  in  all  its  beauty 
and  freshness.  The  long  plumes  at  the  head  do  not  straighten  out  of 
their  own  accord,  however,  for  the  caterpillar  by  a  curious  curling  of 
the  body,  while  resting  on  a  few  of  its  abdominal  prolegs,  cunningly 
brushes  them  with  its  tail  end,  fir-st  on  one  side,  then  on  the  other.  It 
furthermore  presses  them,  for  the  same  end,  one  after  the  other 
against  any  surface  on  which  it  is  at  the  time  walking,  and  having  once 
thoroughly  straightened  out  its  toilet  it  rests  a  few  minutes  from  its  ef- 
forts and  then  commences  to  feed  with  surprising  vigor,  apparently 
determined  to  make  up  for  its  two  day's  fast. 

The  male  cocoon  is  white  or  yellowish,  and  sufficiently  thin  to 
•show  the  insect  within  it.  It  is  formed  of  two  layers,  the  outer  one 
having  the  tufts  and  plumes  which  adorned  the  maker,  scattered 
through  it.  The  female  cocoon  is  twice  as  large  and  more  solid  and 
dense. 

Soon  after  completing  his  cocoon  the  male  changes  to  a  chrysalis, 
which  is  represented  of  the  natural  size  at  Figure  81,  <?.  The  female, 
in  due  time,  changes  to  a  very  diflFerent  chrysalis,  which  is  also  repre- 
sented life-size  at  Figure  81,  c.  In  about  two  weeks  after  spinning 
up,  the  moths  begin  to  issue.  In  this  state  the  sexes  are  still  more 
dissimilar.  The  male  produces  a  winged  moth,  which  is  represented 
Fig.  83.  at  Figure  83,  while  the  female  is  furnished  with  bat 
the  merest  rudiments  of  wings,  and  is  destined  to 
simply  crawl  to  the  outside  of  her  cocoon,  wherp,  afler 
the  male  has  met  her,  she  deposits  her  eggs,  gluing  and 
I  protecting  tbem  with  the  white  frothy  matter  already 
described,  which,  at  this  time,  has  every  appearance 
of  spittle.  She  is  faithfully  represented  at  Fignre 
j  81,  a,  and  after  depositing  her  eggs,  the  body  greatly 
contracts  and  she  soon  dies. 
Such  is  an  outline  of  the  natural  history  of  this  pretty,  but  de- 
structive caterpillar.  In  our  State  there  are  two  broods  each  year, 
the  moths  of  the  first  brood  appearing  during  the  latter  part  of  May 
and  fore  part  of  June,  and  those  of  the'  second  brood  in  September 
and  bctober.  The  periods  given  for  the  transformations  are  average 
periods,  and  in  further  illustration  of  the  difficulty  in  drawing  rigid 
lines  of  time,  in  the  development  of  insects,  I  will  state  that  from  a 
hundred  larvae  which  hatch  out  in  a  single  day,  some  will  have  pro- 
duced moths  while  others  are  yet  feeding  in  the  caterpillar  state. 

This  insect  seems  to  occur  more  or  less  over  the  whole  country, 
and  I  have  repeatedly  received  its  egg-masses  during  the  past  two 
winters.  It  is,  however,  as  we  might  expect  from  its  nature,  often 
confined  like  the  Canker-worm,  to  particular  orchards  in  a  particular 
neighborhood.  It  feeds  upon  different  kinds  of  trees,  such  as  the 
elm,  maple,  horse-chestnut  and  oak,  but  it  seems  to  prefer  the  apple, 
the  plum,  the  rose  and  the  pear. 
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I^EMEDIES. — Dr.  Fitch  has  described  two  parasites,  which  attack 
this  caterpillar,  and  I  am  acquainted  with  seven  others,  making  in  all 
nine  distinct  parasites,  which  prey  upon  this  species.  It  was  my  in- 
tention to  have  described  and  figured  some  of  these  parasites,  but  the 
time  in  which  this  Report  must  be  ready  for  the  Public  Printer  for- 
bids my  doing  so,  the  present  year,  and  it  suffices  to  say  that  in  col- 
lecting the  cocoons  in  the  winter  in  order  to  destroy  them,  none  hut 
those  which  have  tJie  egg-masses  on  them  should  he  taken^  as  all  the 
others^  either  contain  the  empty  male  chrysalis  or  else  some  friendly 
parasite  J  From  the  fact  that  the  female  never  travels  beyond  her 
cocoon,  it  becomes  obvious  th»t,  since  the  insect  can  only  travel  in 
the  caterpillar  state,  it  would  require  over  a  century  for  it  to  spread 
even  a  hundred  miles.  Hence  we  may  rightly  conclude  that  it  has 
been  introduced  to  different  parts  of  the  country  in  the  eggstate  on 
young  imported  trees.  How  essential  it  is  then  to  examine  every 
tree  in  planting  out  a  young  orchwd,  and  how  easy  it  is  with  the 
proper  precautions  (o  forever  keep  an  orchard  free  from  its  destruc- 
tive work.  As  already  stated^  the  young  worms  let  themselves  down 
upon  slightly  jarring  the  tree,  and  though  after  the  third  moult  they 
lose  this  habit  to  a  great  extent,  yet  they  may  always  be  brought 
down  by  a  good  thorough  shake,  and  where  they  have  once  invaded 
an  orchard,  this  will  be  found  the  most  feasible  mode  of  killing  them; 
though  prevention  by  destroying  the  egg-masses  in  the  winter  whea 
they  are  easily  disceraed,  is  infinitely  the  best  and  surest  remedy 
against  its  attacks. 


THfi  BAG-WORM,  alias  BASKET^WORM,  alias  DROP-WORM— 
Th^ridopUryx  ephemerceformis^  Haworth. 

<Lepkloptera,  P8j«bids». 


Ji^M^ 


Out  shade  and  ornamental  trees  are  often  defoliated  by  various 
i5)sccts,  and  I  will  i^ive  brief  accounts  of  tliree  which  have  attracted 

Digitized  by  V^OOQ IC 


148  HEST  ASSVAL  KKPORT  OF 

my  attention  daring  the  past  summer.  Of  these,  the  insect  whose 
transformations  are  illustrated  above,  is  by  far  the  most  common  and 
injurious.  It  apparently  flourishes  better  south  of  latitude  39^  than 
north  of  that  line.  It  occurs  on  Long  Island,  and  in  different  localities 
in  Pennsylvania,  Ohio,  Maryland,  District  of  Columbia,  the  Carolinas, 
Georgia,  Alabama,  Kentucky,  South  Illinois  and  in  the  southern  half  of 
our  own  State,  and  doubtless  in  some  of  the  other  States,  thou^  I 
have  no  records  to  judge  by.  In  St.  Louis  county  it  is  very  plentifnl. 
Year  after  year  shade  trees  are  planted  along  the  streets  and  avenues 
of  this  city,  and  year  after  year  a  great  proportion  of  them  dwindle 
and  die,  until  at  last  the  opinion  very  generally  prevails  among  land- 
owners that  it  is  of  little  use  to  try  and  grow  them.  Consequently 
they  are  not  as  generally  planted  as  they  should  be,  and  St.  Lonis^ 
with  all  her  natural  advantages,  lacks  to  a  great  extent,  those  beau- 
tiful vistas  and  Ion <i:  rows  of  trees  which  so  characterize  and  adorn 
souje  of  our  more  Eastern  cities.  , 

Why  is  it  that  so  many  of  these  trees  dwindle?  No  one  seems 
to  know !  Can  it  be  owing  to  the  character  of  the  soil,  or  of  the  cli- 
mate? Most  emphatically,  no! — in  these  respects  there  is  no  more 
favored  city  on  the  continent,  and  for  the  proof  we  need  only  to  visit 
Mr.  Shawns  beautiful  gardens,  or  Lafayette  Park,  or  any  of  the  nur- 
series around  the  city.  What  then,  is  the  cause  ?  Why,  the  very  Bag- 
worm  which  forms  the  subject  of  this  article.  It  swarms  all  over  the 
city  proper,  but  decreases  in  numbers,  as  a  general  rule,  as  one  ap- 
proaches or  gets  beyond  the  limits,  and  is  comparatively  rare  m  the 
above  mentioned  places.  The  reason  for  this  is  obvious  when  we 
understand  its  history,  for  it  can  spread  but  gradually,  and  has  natur- 
ally multiplied  most  in  those  places  where  it  has  longest  existed — 
namely,  in  the  older  parts  of  the  town. 

The  natural  history  of  the  insect  ia- interesting,  and  may  be  iliu» 
briefly  given : 

ThoiTghout  the  winter  th^  weather-beaten  bags  may  be  seen  hang^ 
ing  from  almost  every  kind  of  tree.  Upon  plucking  them  many  will 
be  found  empty,  but  the  greater  proportion  of  them  will,,  on  being 
cut  open,  present  the  appeafance  given  at  Figure  84^ «;  they  are  in 
fact  full  of  soft  yellow  eggs.  Those  which  do  not  contain  eggs  are 
the  male  bags  and  his  empty  chrysalis  skin  is  genevrally  found  protrud- 
ing from  the  lower  end.  About  the  middle  of  next  May  these  ^ggs 
will  hatch  into  active  little  worms,  which,  from  the  first  moment  of 
tlieir  lives,  commence  to  form  for  themselves  little  bags.  They  crawl 
on  to  a  tender  leaf,  and,  attached  to  their  anterior  feet  with  their  tails 
hoisted  in  the  air,  they  each  spin  around  themselves  a  ring  of  &ilk,  to 
which  they  soon  fasten  bits  of  leaf.  TJiey  continue  adding  to  the  lower 
edge  of  the  ring,  pushing  it  up  as  it  increases  in  width,  till  it  reaches 
the  tail  and  forms  a  sort  of  cone,  as  representefd  at  Figure  84,  y.  As 
the  worms  grow,  they  continue  to  increase  their  bags  from  the  bot- 
tom, until  the  latter  become  so  large  and  heavy  that  the  worms  let 
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them  hang  instead  of  holding  them  upright,  as  they  did  while  they  were 
young.  By  the  end  of  July  they  have  become  full  grown,  when  they 
present  the  appearance  of  Figure  84,  f.  The  worm  on  being  pulled 
out,  appearing  as  at  Figure  84,  a.  This  full  grown  condition  is  not 
attained,  however,  without  critical  periods.  At  four  different  times 
during  their  growth  these  worms  close  up  the  mouths  of  their  bags 
and  retire  for  two  days  to  cast  their  skins  or  moult,  as  is  the  nature  of 
their  kind,  and  they  push  their  old  skins  through  a  passage  which  is 
always  left  open  at  the  extremity  of  the  bag,  and  which  also  allows 
the  passage  of  the  excrement. 

During  their  growth  they  are  very  slow  travelers  and  seldom 
leave  the  tree  on  which  they  were  born,  but  when  full  grown  they 
become  qnite  restless,  and  it  is  at  this  time  that  they  do  all  their  trav- 
eling, dropping  on  to  persons  by  their  silken  threads  and  crossing  the 
sidewalks  in  all  directions.  A  wise  instinct  urges  them  to  do  this,  for 
did  they  remain  on  one  tree,  they  would  soon  multiply  beyond  the 
power  of  that  tree  to  sustain  them,  ind  would  in  consequence  become 
extinct  When  they  have  lost  their  migratory  desires,  they  fasten 
their  bags  very  securely  by  a  strong  band  of  silk  to  the  twigs  of  the 
tree  on  which  they  happen  to  be.  A  strange  instinct  leads  them  to 
thus  fasten  their  cocoons  to  the  twigs  only  of  the  trees  they  inhabit, 
60  that  these  cocoons  will  remain  secure  through  the  winter,  and  not 
to  the  leaf-stalfc  where  they  would  be  blown  down  with  the  leaf.*  Af- 
ter thus  fastening  their  bags,  they  line  them  with  a  good  thickness  of 
the  same  material,  and  resting  awhile  from  their  labors,  at  last  cast 
their  ©kins  and  become  chrysalids.  Hitherto  the  worms  had  all  been 
alike,  but  now  the  sexes  are  distinguishable,  the  male  chrysalis  (Fig. 
81,  t)  l)eing  but  half  the  size  of  the  female  chryalis  (shown  inside  of 
tlie  bag  at  e).  Three  weeks  afterwards  a  still  greater  change  takes 
plar^e,  the  sexes  differentiating  still  more.  The  male  chysalis  works  him- 
self down  to  the  end  of  his  bag  and,  hanging  half-way  out, the  skin  bursts 
and  tlie  moth  (Fig.  84,  d)  with  a  black  body  and  glassy  wings  escapes, 
acid  when  his  wings  are  dry,  soars  through  the  air  to  seek  his  mate. — 
She  never  leaves  her  case,  but  issues  from  her  chrysalis  in  the 
shape  of  an  abortive,  footless  and  wingless  affair  (Fig.  84,  e)  and 
after  copulating,  works  herself  back  into  the  chrysalis  skin,  fills  its 
upper  but  posterior  end  with  eggs  and  stops  up  the  other  end  witli 
what  little  there  is  left  of  her  body  when  she  gets  through.  These 
eggs  which  are  quite  soft  and  yellowish,  pass  the  winter  protected  in 
the  bags,  and  produce  young  worms  again  the  following  spring, 
which  go  through  the  same  cycle  of  transformations  thus  hurriedly 
described. 

This  insect  is  essentially  polyphagous,  for  it  occurs  alike  on  ever- 

*V  htive  noticed  tk&t  the  Ailanthat  tree  it  Almost  entirelj  exempt  from  the  attacks  of  tbi< 
worm,  but  cannot  yet  teU  whether  this  i«  becaiue  the  leaves  ara  repulaire  to  it,  or  whether,  th« 
leaves  beiDs:  compound,  the  worm's  Int^tuiot  Liils  it,  in  that  it  fastens  its  case  to  the  mid-8talk« 
which  falls  and  carries  the  case  with  it  to  the  gronnd.  I  incline  to  the  latter  belief  however,  from 
the  fact  that  the  insect  is  such  aj^eneral  feeder,  and  that  a  few  isolated  caeee  are  sometimes  aeeixi  At* 
tacbed  even  to  Ailanthuj  t»i^a,  shjovin^  tbatthe^r  tfm  feedjand  ''^^^^^^H^^^b^'^OOQlC 
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green  and  deciduous  trees.  I  have  found  it  on  the  elms,  the  common 
and  the  honey  locusts,  Lombardy  poplar,  catalpa,  Norway  spruce, 
arbor- vitae,  Osage  orange,  soft  and  silver  maples,  sycamore,  apple, 
plum,  cherry,  quince,  pear,  linden,  and  above  all  on  the  red  cedar, 
while  Mr.  Glover  has  also  found  it  on  the  cotton  plant  in  Georgia.  It 
is  also  exceedingly  hardy  and  ruddy,  and  the  young  worms  will  make 
their  bags  of  almost  any  substance  upon  which  they  happen  to  rest 
when  newly  hatched.  TTius  they  will  construct  them  of  leather,  pa- 
per, straw,  etc.,  etc.,  and  it  is  quite  amusing  to  watch  their  opera- 
tions. 

Natural  Remedies. — ^The  only  parasite  which  hae  been  hitherto 
known  to  attack  this  Bag-worm  is  one  known  as  Gryptua  inquiaitoTy 
Say,  which  Mr.  Glover  figures  on  Plate  11,  Rgure  5,  of  his  yet  unpub- 
lished plates  of  four- winged  flies.  Last  September,  through  the  kind- 
ness of  Miss  M.  E.  Murtfeldt  of  St.  Louis,  I  discovered  another  parasite 
which  lives  in  the  body  of  the  worm  to  the  number  of  five  or  six  at  a 
time,  and  which  after  destroying  their  victim,  spin  for  themselves  tongb 
white  silken  cocoons  within  the  bag,  as  represented  at  Plate  2,  Figure 
10.  The  Ichneumon  fly  which  issues  from  these  eocoons  has  never 
been  described,  and  as  the  sexes  differ  remarkably,  I  subjoin  a  full 
description  of  each.  The  female  is  represented  at  Plate  2,  Figure  11, 
and  the  male  at  Figure  12,  and  it  will  be  seen  at  once  that  while  the 
wings  of  the  former  are  clouded,  those  of  the  latter  are  i>erfectly 
clear.  This  fly  belongs  evidently  to  the  genus  Hemiteles  though  it 
differs  from  most  species  in  having  the  areolet  wanting. 

HEMiTBLn  (?)  THTBiDOPTERTX,  N.  Sp.—  $  Length,  0.8(>  J  wcpansejO.SO.  FnmgiBoas, opa^e* 
Head  transverse,  rather  broader  than  thorax,  the  front  mnch  depressed ;  face  prominent  centrally 
beneath  antennaa,  close! j  pnnctnred,  thinlj  clothed  with  pale  pnbescence;  dypen*  and  che^ki 
shining^  tips  of  mandibles  black  ;  antennae,  long,  slender,  filiform,  ferrnginous,  blackish  attipe; 
thorax  rugose ;  scntellam  prominent,  with  sharp  lateral  margins  ;  metathorax  prominenti  qna^te, 
abrupt  laterally  and  posteriorly,  finely  reticulated  and  pnbescent,  the  npptr  postexior  angles  pro- 
duced on  each  side  into  a  long,  divergent,  flattened,  subacute  spine  ;  diak  with  tw»  longitadintl 
carin»,  from  which  diverges  a  central  transverse  carina ;  tegula»  piceons ,:  wings  hjaline,  sabin 
descent ;  a  narrow,  dark  fuliginous  band  crosses  the  anterior  pair  a  little  before  the  middle,  asdi 
broad  band  of  same  color  between  middle  and  apex,  this  band  having  a  median  transverse  hjatio* 
streak;  areolet  wanting,  second  recurrent  nervure  straight,  thghthf  obliqne;  apex  of  posterior 
wing  fuscous ;  legs  long  and  slendet,  ferruginuous,  more  or  less  varied  with  fuscous ;  posterio*^ 
coxae,  tips  of  their  femora,  and  their  ttbiso-  amd  tarei,  fuscous  ;  base-  of  four  posterior  tibi«  mof* 
or  less  whitish,  forming  a  rather  broad  annulne  on  posterior  pair;  abdomen  petiolated,  subcoDreZ/ 
densely  and  finely  sculptured,  blackish,  basal  seg^ment  tinged  with  reddish,  the  second  and  t^ 
segments  distinctly  margined  at  tip  with  whitish  ;  apical  segments  smeotk  and  shinixg}  thinlyP*^' 
bescent ;  ovipositor  half  as  long  as  abdomen,  sheaths  blackish. 

(3^.— Not  at  aniike  the  $.    Length  0.33,  expanse  d.44.    Long,  slender,  black,  polK^ 
without  distinct  punctures,   thinly  clothed  with  white  pubescence  j  palpi  white ;  antenn*  l^^r 
slender ;  scape  reddish  ;  mesothorax  gibbons,  with  two  deeply  impressed  longitudinal  liaM ;  n>e 
thorax  with  well-defined  elevated  line&,  forming  several  irregiiiar  areas  ;  sides  rugulose,  spex  *• 
out  spines  or  tubercles;  tegulae  white;  wings  whitish-hyaline,   subiridescent,  the  aermres 
stigma  white,  subhyaline,  neuration  as  in  ^  ;  legs  Jong,  slender,  pale  honey-yellow ;  cox*?  P^ 
yior  trochanters,  apex  of  their  femora,  and,their  tibi»»-  and  tarsi,  blackish;  base  of  posterior tJ 
with  a  white  annulns ;  abdomen  long;,  slender,  flattened,  petiolated,  smooth  and  polished,  the  ftpi 
margin  of  second  segment  bmng  narrowly  whitish. 

Described  from  four  $  Mid  one  (J  specimens  bred  from  the  lamti^iy^icifi^WciOOQlC 
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Artificial  Remedies.— From  the  natural  history  of  this  Bag- worm 
it  becomes  obvious,  that  by  plucking  the  cases  in  the  winter  time, 
and  burning  them,  you  can  effectually  rid  your  trees  of  them,  and  I 
advise  all  who  desire  healthy  trees  to  do  this  before  the  buds  begin  to 
burst  in  the  spring.  Where  this  is  not  done  the  worms  will  continue 
to  increase,  and  partly  defoliating  the  tree  each  year,  slowly,  but 
surely,  sap  its  life. 

In  conversation  some  time  since  with  Mr.  Edward  Cook,  who  is 
superintending  the  improvements  in  Washington  Park,  St.  Louis,  I 
showed  him  that  every  one  of  the  young  trees  that  had  been  lately 
planted  there  had  from  six  to  a  dozen  of  these  Bag-worms  hanging 
from  their  twigs.  I  explained  to  him  that  the  trees  would  never  thrive 
with  these  parasites,  and  that,  prevention  being  easier- than  cure,  he 
had  better  have  them  plucked  off  at  once,  while  they  were  within 
reach.  He  informed  me  afterwards  that  he  had  gathered  two  barrels 
full  from  these  trees,  but  there  are  many  yet  left,  which  should  be 
removed  before  spring. 


THE  AILANTHUS  WORM— Larva  of '  (Eta  oompta,  Glem.,  Plate  2, 

Figs.  22  and  :23. 

(Lepidoptera,  Tlneidss.) 

The  Allan  thus  is  highly  prized  in  most  of  our  cities  as  a  shade  tree, 
and  though  there  certainly  are  other  trees  as  quick  growing,  and  as 
hardy,  which  might  advantageously  take  its  place,  yet  as  it  has  an  al- 
most perfect  immunity  from  the  attacks  of  th^ Bag-worm  and  continues 
to  be  grown,  it  will  be  of  interest  to  know  what  insect  enemies  it  has. 
Fortunately  it  has  very  few,  but  overy  St  Louisan  must  have  noticed 
last  fall  that  nearly  all  the  young  Ailanthus  trees  around  the  city,  and 
in  the  parks,  looked  black  and  seared  as  though  they  had  been 
scorched  by  fire.  Few  probably  divined  the  cause  of  this  phenomen- 
on, but  it  was  the  work  of  the  worm  which  is  the  subject  of  this 
chapter. 

This  worm  is  slender  and  of  a  very  dark  olive-brown  color,  with 
white  longitudinal  lines.  During  the  months  of  August  and  Septem- 
ber it  may  be  found  of  all  sizes,  living  in  communities  of  from  five  to 
thirty  individuals  within  a  slight  silken  web.  Did  they  but  feed  on 
the  leaves  their  injury  to  the  tree  would  be  slight,  but  they  have  the 
miserable  habit  of  gnawing  the  leaf  stalk  in  two,  and  of  severing 
the  leaf,  and  causing  it  to  turn  black ;  thus  marring  the  looks  of  large 
trees  and  killing  many  seedlings  outright.  When  the  worm  is  full 
grown  it  suspends  itself  in  the  middle  of  the  loose  web  and  changes 
to  a  chrysalis  about  i  inch  long  and  of  a  dull  smoky-brown  color. 
The  chrysalis  skin  is  so  very  fine,  that  as  the  future  moth  develops 

Digitized  by  VjOOQ IC 


152  FIRST  ANNUAL  KEPORT  OF 

within,  the  colors  of  its  wings  show  distinctly  through  it  The  chrysalis 
state  lasts  on  an  average  about  two  weeks,  at  the  end  of  which  time 
the  moth  bursts  forth.  In  this  state  it  is  one  of  the  neatest  and  most 
beautiful  little  moths  that  can  well  be  imagined.  At  Plate  2,  Figure  22, 
it  is  represented  of  the  natural  size,  expanded,  and  at  Figure  23  with  the 
wings  closed.  The  fore  wings  are  of  a  bright  metallic  golden-orange, 
crossed  transversely  with  bands  of  very  pale  chrome-yellow,  marbled 
with  black;  while  the  underwings  are  smoky  black, and  almost  trans- 
parent in  the  middle.  The  first  moths  begin  to  appear  during  the 
first  days  of  September,  and  continue  issuing  from  the  crysalids  till 
the  last  of  October.  From  the  fact  that  I  could  get  none  of  them  to 
deposit  eggs,  I  infer  that  they  pass  the  winter  in  the  moth  state — the 
more  readily  since  I  have  had  them  escape  from  the  crysalis  even  in 
November.  They  are  very  lend  of  flitting  over  and  clinging  to  the 
flowers  of  the  Golden  rod  and  of  the  Eupatorium  serotinum. 

This  insect  probably  occurs  throughout  the  Southern  States,  for 
Mr.  Glover  has  found  it  in  Georgia.  It  is  doubtless  confined  to  the  All- 
an thus  tree,  though  when  pushed  lor  food  I  found  that  the  worms  were 
not  at  all  fastidious  about  devouring  their  brethren  that  were  in  the 
helpless  chrysalis  state.  It  was  named  Pceciloptera  compta  by  the 
late  Dr.  Breckenridge  Clemens,  but  as  the  genus  Pceoiloptera  was 
pre-occupied  in  insects,  Mr.  A.  Grote,  of  !Mew  York,  proposed  the 
generic  term  (Eta^  and  we  thus  have  a  scientific  name  for  our  little 
moth — (Eta  compta — which  the  most  prejudiced  against  the  so-called 
^^Crack-jaw-Latin"  can  hardly  find  objection  to. 

The  easiest  way  of  getting  rid  of  the  worms  is  to  cut  oflf  the 
branch  containing  the  nest  and  burn  it. 

(Eta  compta,  Clemens. — Lflrv*.— Average  length  when  full  grown  0.95.  Slender,  the  diame- 
ter being  0.09.  General  color  very  dark  olive-brown  An  extremely  fine  pearly-white  dorsal  and 
subdorsal  line,  and  a  somewhat  more  distinct  stigmatal  line  of  the  same  color ;  all  three  of  them 
formed  by  minute  white  specks  and  lines.  Dorsum,  dull  olive-gjeen.  A  longitudinal  line  some- 
what darker  and  in  many  cases  quite  black,  below  the  subdorsal  line.  Between  this  last  and  stig- 
matal line  is  a  stripe  of  the  same  color  as  dorsum,  but  speckled  with  white.  Immediately  below 
stigmatal  line,  it  is  rusty-yellow,  especially  on  the  middle  segments.  Venter  sometimes  olire- 
green,  sometimes  lead-color,  finely  speckled  with  white,  and  with  a  translucent  line  visible  along 
the  middle.  This  larva  is  mainly  characterized,  however,  by  a  number  of  minute  white  piliferoof 
spots,  in  strong  contrast  with  the  dark  body,  each  giving  forth  a  stiff  white  hair  at  right  angles 
from  said  body.  These  spote  are  thus  arranged  on  each  side  of  every  segment :  2  about  the  middle 
on  subdorsal  line ;  1  under  the  anterior  of  these,  just  below  the  longitudinal  dark  line ;  2  on  the 
stigmatal  line,  with  the  stigmata  which  is  of  the  same  color  between  them  j  1  in  the  orange  part 
posteriorly;  2  small  ones  Just  below  the  orange  part,  and  2  in  the  middle  of  venter  on  the  legltis 
segmente.  Head  of  a  benntifol  brown,  perpendicular,  marked  with  black  and  speckled  with  whiti, 
two  large  spots  being  especially  noticeable  on  the  upper  front.  Cervical  shield  velvety-black,  ir- 
regularly speckled  with  white,  thoracic  legs  black;  abdominals  extremely  small  and  of  the  samt 
color  as  venter ;  anals  somewhat  larger  and  brown. 

Described  from  numerous  specimens.  The  white  spote  are  usually  larger  near  the  head  whilt 
the  hairs  springing  from  them  lean  towards  the  head.  The  head  iteelf  is  sometimes  entirely  blacky 
while  the  white  longitudinal  lines  are  occasionally  almost  obsolete. 

The  young  worm  is  pale  and  void  of  markings. 

CArysaZis.— Average  length  0.53.  Not  polished,  but  with  the  markings  of  the  larva  still  app»" 
rent  through  the  thin  skin.    General  color  dull  smoky-brown,  witii  a  distinQt  broad  dorsal  band  of  A 
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light  rast-brown  color  along  the  abdomen,  and  a  perfectly  round  spot  of  the  lame  color  on  the  top 
of  the  thorax,  this  spot  generally  giving  forth  a  narrow  orang^e  line  posteriorly. 

Ptrfect  Intect, — Average  length  0.5&;  alar  expanse  1.08.  Fore  wings  bright  lustrous  golden- 
orange,  crossed  tranrrersely  with  irregular  bands  of  sulphur-yellow  spots  on  a  black  ground  as  in 
the  figure ;  fringes  dense,  narrow  and  brown.  Hind  wings  smoky  black,  sub-hyaline  except  near 
apex  and  along  margins ;  veins  dusky,  fringes  also.  Under  surface  of  front  wings  dusky  brown 
with  the  colors  of  the  upper  surface  partly  visible ;  under  surface  of  lower  wings  concolorous. 
Head  black  with  sulphur-yellow  tufts ;  eyes  black ;  palpi  alternately  black  and  sulphur-yellow ; 
antennsB  filiform,  slightly  serrate,  black  with  a  white  shade  along  the  upper  terminal  third.  Tho- 
rax black  with  a  wavy  sulphur-yellow  collar,  golden-orange  shoulder-covers  with  a  spot  of  the 
same  color  between  them,  and  two  sulphur-yellow  spots  below  this  last.  Abdomen  steel-blue 
above,  with  a  large  brimstone-yellow  patch  on  each  segment  below.  Under  surface  of  thorax  black 
with  brimstone-yellow  patches  ;  legs  black,  the  front  pair  with  yellow  coxa  and  orange  thighs,  the 
other  four  with  more  or  less  yellow,  especially  on  the  thighs. 

Described  from  numerous  specimens.  No  particular  sexual  difference,  except  in  the  form  of 
the  body. 


THE  WALNUT  TORTRIX,  Tortrix  Riley  ana,  Grote— PL  2,  Figs.  3 

and  4. 

(Lepidoptera,  Tortricidsa.) 

During  the  month  of  May  large  bunches  of  the  leaves  of  the 
Black  Walnut  and  of  the  Hickory  may  be  found  drawn  together  by  a 
silky  web,  and  living  within  these  bunches,  a  nest  of  caterpillars  of  a 
yellow  color  and  marked  as  at  Figure  85,  a;  b  showing 
a  side  view  of  one  of  the  segments.  During  the  latter 
^  part  of  the  month  they  change  to  little  honey-yellow 
jchrysalids,  within  the  nest,  and  by  the  middle  of  June 
'these  last  work  their  way  through  the  leaves  to  the 
outside,  by  means  of  rows  of  minute  teeth  which  they 
have  on  the  back.  Here  they  hang  in  great  numbers 
by  the  tips  of  their  abdomens,  and  in  a  short  time  the  moths  escape. 
This  moth  is  represented  at  Plate  2,  Figure  3,  with  the  wings  ex- 
panded, and  at  Figure  4  with  wings  closed.  It  is  prettily  marked,  the 
fore  wings  being  of  an  ochreous  color  with  a  golden  tint,  and  darker 
spots,  and  the  hind  wings  of  a  deep  golden  color.  It  was  first  de- 
scribed by  Mr.  Grote,  of  New  York,  in  the  Transactions  of  the  Amer- 
ican Entomological  Society,  Vol.  II,  p.  121.  It  was  quite  common  in 
1868  along  the  Iron  Mountain  road,  and  seems  to  be  peculiar  to  Mis- 
souri. It  also  seems  to  prefer  the  young  Hickories  and  Walnuts  to 
the  older  or  larger  trees,  as  I  found  few  nests  that  were  out  of  reach. 
On  the  Snowberry*  {Symphoricarpua  vulgaris),  similar  nests 
may  be  found  at  the  same  time  of  year,  containing  caterpillars  agree- 
ing in  description  with  those  feeding  on  the  WaJnut  and  Hickory,  ex- 
cept in  being  smaller.  They  go  through  their  transformations  in  the 
same  manner  and  produce  moths    similarly  marked  but  uniformly 

•They  also  occur  on  the  Ironweed  (Vtmonia  fanHculata),  thoug^h  I  have  not  bred  the  mo**- 
from  worms  feeding  on  thi^  plant. 
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paler  in  colon  of  smaller  size  and  with  less  contrast  between  the  up- 
per and  lower  wings.  We  have  here  an  excellent  illustration  of  what 
Mr.  Walsh  has  called  Phytophagic  variation,!  for  the  Snowberry 
and  Hickory  feeding  worms  were  evidently  of  but  one  species^  and 
the  difference  in  the  moths  was  caused  in  my  estimation  by  the  differ- 
ence in  food.  Mr.  Grote,  it  is  true,  describes  the  small  form  as  the 
male  and  the  large  form  as  the  female,  but  the  difference  is  not  sex- 
ual, as  the  two  sexes  occur  alike  in  both  forms. 

ToRTRix  RiLETANA,  Grote — Lan>«— Length,  Hickory  feeding,  0.60-0.80 ;  Snowberry  f eedin^* 
0.40-0.50.  Largest  on  segment  2,  tapering  thence  gradually  to  anni.  Ground  color  duU  y^Uow. 
Corered  with  large>  distinct,  black,  sealing-wax-like,  slightty  elevated  spots,  each  giving^  riae  to 
several  fine  bristles.  These  spots  are  thus  arranged  on  each  segment :  2  each  side  of  dorsam.  the  pos- 
terior ones  widest  apart ;  1  at  sides  in  the  middle  of  the  segment,  containing  the  stigmata  in  its  lower 
bind  margin  ;  1  smaller  and  narrower  jnst  below  this,  on  a  somewhat  elevated  longitudinal  rid^f  msod 
1  round  one  below  this  ridge  on  the  posterior  part  of  the  segment.  Segments  2  and  3  hmre  tmt 
one  spot  each  side  of  dorsum.  Two  distinct  wrinkles  on  all  the  segments,  more  on  2  and  8.  Head* 
cervical  shield  and  caudal  plate  black.    Venter  dirty  yellow  with  black  marks ;  legs  ditto. 

ChryialU — ^Honey-yellow,  robust  in  the  middle,  and  with  two  transverse  rows  of  minute  teetli 
across  the  back  of  each  segment. 

Perfect  Insect — From  Hickory — Average  expanse  1  inch,  length  of  body,  0.S5.  Deep  ochreoss. 
Fore  wings  evenly  washed  with  purplish,  leaving  the  fringes  and  costal  edg^  dark  ochreous.  Tbe 
markings  take  the  shape  of  dark  velvety  brown  rounded  maculations,  generally  of  small  size  and 
faintly  shaded  with  ochreous  on  the  edges.  Three  of  these  sub  terminally  at  the  base  of  the  wtngy 
subequal,  situated  interspaceally  between  the  nervures.  At  a  little  within  the  middle  of  the  costs 
are  two  fused  maculations,  the  mostprominent.  Before  and  beyond  these,  some  faint  costal  marks. 
At  the  extremity  of  the  discal  cell,  above  median  nervure,  is  the  first  of  a  series  of  mactilafcioiiSy 
normally  four  in  number  but  not  constant,  usually  uneven  in  size.  A  subterminal  series  of  spots 
is  inaugurated  on  costa  by  a  large,compound  shaded  maculation.  Below  this,  over  the  mediaa 
nervules,  sweeps  an  outwardly  rounded  series  of  small  approximate  dots.  Two  dots  on  costs,  witfaia 
and  at  the  apex,  and  a  faint  terminal  series  of  minute  streaks  is  shortly  discontinued.  Hind  wings 
of  a  lustrous  bright  deep  ochreous  ;  pale  along  the  costal  margin  and  darker  shaded  along  intemsl 
margin.  Beneath,  as  are  the  hind  wings  above ;  both  wings  immacslate,  fore  wings  the  darker. 
Body  and  appendages  concolorons,  bright  deep*  ochreous.  Antennsd  simple.  Numerous  brsd 
specimens. 

From  Snovfberrf — var.  eympboricarpi — ^Mnch  paler,  the  fore  wings  not  being  as  dark  as  the 
hind  wings  of  the  above.  The  upper  surface  of  fore  wings  not  washed  with  purplish  but  merely 
of  a  darker  ochreous  than  the  hind  wing.  The  maculations  entirely  similar  but  ferruginous,  psier 
and  the  slighter  costal  marks  obsolete.  Legs  at  base  and  under  thoracic  surface  almost  whitisi 
Average  expanse,  0.62 ;  length  of  body,  0.30.  Described  from  numerous  specimens.  Under  sir. 
faces  exactly  alike  in  both  varieties. 


THE  SEEB'COHN MAGGOT,  Anthomyia  zeas—l^.  Sp.— PI.  2, Fig.  24 

(Dipters  Muscidse.) 
DESTROYING  THE  SEED  AFTER  IT  IS  PLANTED. 

About  the  20th  of  last  June  I  received  the  following  letter  from 
A.  S.  Fuller,  of  Kidgewood,  New  Jersey : 

"Dear  Sir:  I  send  you, by  mail,  a  small  box  containing  kernels 
of  sprouted  corn,  upon  which  you  will  find  small  white  worms.  Some 
of  the  corn  fields  in  this  vicinity  are  being  ruined  by  this  pest  These 
worms  attack  the  corn  before  it  comes  up.    What  are  they  ?" 

t  See  his  paper  in  Proc.  Phil.  Ent.  Soc,  Vol.  V,  p.  1»4-216.  .         .      ^^^ i  ^ 
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Subsequently  I  was  informed  that  the  seed-corn  in  other  fields  in 
Bergen  county,  New  Jersey,  was  being  destroyed  in  the  same  manner. 
The  cause  of  this  destruction  is  a  footless  maggot,  measuring  0.25  to 
0.30  of  an  inch  in  length,  of  a  yellowish- white  color,  blunt  at  the  pos- 
terior and  tapering  at  the  anterior  end.  It  is  a  new  foe  to  corn,  and 
it  is  to  be  hoped  that  it  is  confined  to  the  localities  above  mentioned. 
In  order  that  it  may  at  once  be  recognized,  I  give  the  following  brief 
account  of  it : 

This  maggot  is  shown,  enlarged,  at  Figure  86  a^  the  hair  line  nn- 
[Pig.  86.]  derneath  giving  the  natural  size.    It  greatly  re- 

sembles the  Onion  maggots,  which  are  known  to 
1  attack  the  onion  in  this  country,  and  its  work  on 
corn  is  similar  to  that  of  this  last  named  maggot 
*  on  the  onion ;  for  it  excoriates  and  gnaws  in  to- 
the  seed-corn,  as  shown  at  Figure  87,  and  finally 
causes  such  seed  to  rot 

After  having  become  full  fed,  these  maggots  usually  leave  the  ker- 
nels for  the  surrounding  earth,  where  they  contract  into  smooth,  hard^ 
[Fip.  87.]  light-brown  pupae,  of  the  size  and  form  of  Figure 

86  6,  and  in  about  a  week  afterwards  the  perfect 
fly  pushes  open  a  little  cap  at  the  anterior  end, 
md  issues  forth  to  the  light  of  day.  In  this  state 
it  is  a  two- winged  fly  belonging  to  the  order 
Diptera,  and  quite  inconspicuous  in  its  markings 
and  appearance.  Though  I  bred  but  two  females,  and  this  eex  fails 
to  exhibit  some  of  the  most  important  generic  characters,  yet  there  is 
nothing  in  the  females  of  this  species  to  distinguish  it  from  the  genua 
Anthomyia  proper,  of  Meigeh,  as  restricted  by  Macquart,  and  this 
Oorn  maggot,  therefore,  belongs  to  the  same  genus  as  the  imported 
Onion  fly  (Afithomyia  ceparum^  Meigen)*.  Upon  submitting  a  speci- 
men, for  inspection,  to  Dr.  Wm.  Le  Baron,  of  Geneva,  Illinois,  wha 
has  paid  especial  attention  to  our  two-winged  flies,  he  informed  me 
that  it  is  distinct  from  any  hitherto  described  North  American  species, 
and  I  have,  therefore,  called  it  the  Oorn  Anthomyia  {Anthomyia 
zeas). 

Anthomyia  ziab  $,  N.  Sp.  (PI.  2,  Fig.  24).  Length  0.20 ;  alar  einpanse  0.38.  AntennsB  blackf 
style  mircoscopically  pabescent ;  front,  f alTOua,  with  a  distinct,  rather  narrow,  brownish,  cinere- 
ous margin ;  face  and  orbits  brownish-white ;  palpi  and  proboscis  black ;  ocellar  area  somewhat 
heart-shaped ;  thorax  and  abdomen  pale  yellow-brownish  cinerous,  with  minute  black  points  at  the 
insertion  of  the  bristles  ;  thorax  with  an  indistinct  middle  stripe  of  brown ;  legs  black,  tinted  with 
cinereous  ;  poisers  pale  orchre-jellow  ,*  scales  small,  the  upper  ralve  larger  than  the  lower. 

It  is  diflScult  to  suggest  a  remedy  for  this  pest,  as  its  presence  is 
not  observed  till  the  mischief  is  done.  Hot  water  has  been  found  ef- 
fectual in  killing  the  Onion  maggot,  without  injuring  the  onions,  and 
would  doubtless  prove  as  effectual  for  this  Oorn  maggot,  where  a  few 
hills  of  some  choice  variety  are  attacked,  which  it  is  very  desirable  to 
save.  But  its  application  in  a  large  field,  even  if  one  knew  where  to 
apply  it,  would  be  impracticable,  and  I  can  only  suggest  soaking  the 
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seed,  before  planting,  in  gas-tar  or  copperas,  and  hope  that  the  ex- 
periment will  be  tried  next  spring  by  those  of  our  Eastern  friends  who 
have  suffered  from  this  maggot. 

The  larvfe  of  the  genus  Anthomj/ia  live,  for  the  most  part,  on 
vegetable  matter,  and  seem  to  prefer  it  in  a  state  «f  decay.  Some, 
however,  breed  in  excrement.  Besides  this  corn  species  and  the  onion 
maggot  already  spoken  of,  there  is  one  in  this  country  that  attacks 
radishes,  and  another  that  attacks  the  stem  of  cabbages.  Specimens 
of  this  last  species  have  been  sent  to  me  by  Professor  A.  N.  Prentiss, 
lof  Michigan  Agricultural  College,  with  the  statement  that  they  were 
proving  very  injoraous  to  this  (esculent,  around  Lansing,  in  that  State, 
and  the  flies  produced  from  them  «eem  to  be  identical  with  the  species 
that  attacks  the  cabbage  in  Europe  ^AxU Aomyia  brassiem^  Bouch6). 


THE  WHITE  GRUB. 
Larva  of  the  May-beetle,  Laohnosterna  quercina^  Enoch. 

(Coleopterft,  Melolonthidae.) 

f^e.  88.]  The  "White  Grub  is  one  of 

/_^^ J  the  very  worst  and  insidious  of 

UHk^  M^^^^^^      ^'^^  farmer's  foes.    To  give  its 

jfl^Kk  r^^^^^^^B*.^  metamorphoses    at    a    glance, 

^^^H\  *^3^i?^^^  ^^^  ^^  obviate  the  necessity  of 

M^^U\.  ^  '     \^^ j***^  verbal  descriptions  of  so  com- 

C  ^^^  /  mon  an  insect,  I  have  prepared 

v    the  annexed  figure  C^S)  which 
^1  illustrates  the  full  grown  larva 
"^  (2),  the  pupa  (1),  and  side  and 
back  views  o(  the  beetle  (3  &4). 
The    following  letter  from 
Mr.  Jno.  P.  McCartney,  of  Cam- 
\  eron,  is  a  sample  of  nuraeroua 
accounts   of  its    depredations 
which  I  have  received  during  the  year. 

"  Cameron,  Missouri,  Sept.  21, 1868. 
*'Mr.  0.  V.  Riley,  Dear  Sir :  The  White  grub  worms  have  done 
us  in  this  part  of  the  State  a  great  deal  of  damage.  Will  you  please 
give  us  a  history  of  the  insect's  habits.  The  grubs  are  now  full  grown, 
fine  fat  fellows.  Two  years  since  (1866),  during  the  last  of  May,  the 
beetles  were  very  plenty.  After  sundown  they  came  in  great  num- 
bers and  swarmed  around  the  tops  of  the  trees  on  the  lawn,  making 
a  noise  like  the  coming  up  of  a  storm  of  wind  and  rain.  Last  year 
(1867),  the  grubs  did  but  little  damage.  What  we  want  to  know  is, 
when  will  they  leave  the  ground  again  as  beetles?  K  they  spend 
another  summer  in  the  ground  it  will  be  pf  but  little  ^V^^A^^^p''^ 
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raise  a  crop  on  the  land  that  is  now  full  of  them.    They  have  ruined 
all  the  meadow  in  tnis  vicinity." 

It  is  characteristic  of  the  beetle  to  appear  in  vast  swarms  during 
the  month  of  May — earlier  or  later,  according  to  season  or  latitude. 
The  beetle  is  quite  voracious,  and  often  greatly  injures  both  fruit  and 
ornamental  trees.  I  have  known  the  Lombardy  poplar  to  die,  in  con- 
sequence of  the  utter  denudation  they  caused;  while  last  June  cer- 
tain groves  of  both  Pin  and  Post  oaks  on  the  farm  of  Mr.  Flaggy  of 
Alton,  Illinois,  were  so  thoroughly  and  suddenly  denuded  by  them, 
that  Mr.  Flagg  could  not  at  first  divine  the  cause.  Their  existence  in 
the  beetle  state  is  however  short,  and  as  they  are  confined  to  the  foliage, 
their  injuries  are  exceedingly  small  compared  with  those  which  their 
larvae  inflict  upon  us.  Our  meadows,  strawberry  beds,  corn,  vegetables, 
and  even  young  nursery  stock,  are  all  subject  to  the  attacks  of  these 
White  grubs,  and  aften  ruined  by  them.  Soon  after  pairing,  the  female 
beetle  creeps  into  the  earth,  especially  wherever  the  soil  is  loose  and 
rough,  and  after  depositing  her  eggn^  to  the  number  of  iorty  or  fifty — 
dies.  These  hatch  in  the  course  of  a  mouth,  and,  the  grubs  growing 
slowly,  do  not  attain  full  size  till  the  early  spring  of  the  third  year, 
when  they  construct  an  ovoid  chamber,  lined  with  a  gelatinous  fluid  ; 
change  into  pupae,  and  soon  afterwards  into  beetles.  These  last  are 
at  first  white,  and  all  the  parts  soft  as  in  the  pupa,  and  they  frequently 
remain  in  the  earth  for  weeks  at  a  time  till  thoroughly  hardened,  and 
then,  on  some  favorable  night  in  May,  they  rise  in  swarms  and  fill 
the  air. 

This,  is  their  history,  though  it  is  very  probable,  as  with  the  Eu- 
ropean Cock-chafer  (a  closely  allied  species),  that,  under  favorable 
conditions,  some  of  the  grubs  become  pupae,  and  even  beetles,  the  fall 
subsequent  to  their  second  spring;  but  growing  torpid  on  approach 
of  winter,  remain  in  this  state  in  the  earth,  and  do  not  quit  it  any 
sooner  than  those  transformed  in  the  spring.  On  this  hypothesis, 
their  being  occasionly  turned  up  in  the  fresh  beetle  state  at  fall  plow- 
ing, becomes  intelligible. 

Remedies.— As  natural  checks  and  destroyers  of  this  grub,  may  be 
mentioned  the  badger,  weasel,  skunk,  marten,  the  crow,  and  the  differ- 
ent hawks,  but  especially  the  Ground  beetles  among  insects,  some  of 
which  have  been  figured  on  page  115.  Hogs  are  fond  of  them,  and  a 
gang  may  be  turned  into  an  infested  meadow,  which  is  to  be  cultivated 
the  next  year,  with  good  advantage.  The  grub  sometimes  so  thoroughly 
destroys  the  roots  of  meadow  grass  that  the  sward  is  entirely  severed ; 
in  such  cases  a  heavy  rolling  would  doubtless  kill  great  numbers  of 
them.  Applications  of  ashes  and  salt  have  been  recommended,  but  I 
think  thev  are  of  doubtful  utility,  unless  sufliciently  applied  to  saturate 
the  ground  to  the  depth  of  more  than  a  foot.  A  field  or  meadow  is 
badly  injured  during  a  certain  year  by  the  full  grown  grubs. 
The  following  spring  the  owner,  ignorant  of  the  insect's  history,  applies 
some  substance  to  the  land  as  a  remedy,  and  finding  no  grubs  during 
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the  summer  following,  will  naturally  conclude  his  application  was  ef* 
fectual,  when  in  reality  the  insects  lelt  of  their  own  accord  in  the 
beetle  state. 

During  their  periodical  visits  as  beetles^  they  should  be  shaken 
from  the  trees,  gathered  up,  scalded  and  fed  to  hogs.  As  an  illustra* 
lion  of  what  may  be  done  in  the  way  of  hand-picking,  I  will  state  that 
under  the  eflforts  of  M,  Jules  Reiset,  the  incredible  amount  of  160,000 
kilogrammes,  or  about  eighty  millions  of  similar  White  grubs  were  col* 
lected  and  destroyed  in  a  portion  of  the  Seine-Inferieure  of  France, 
during  the  autumn  of  1S66. 

The  beetles  make  their  appearance  in  different  localities  with 
great  regularity  every  three  years,  and  in  a  case  like  that  communi- 
cated by  Mr.  McCartney,  I  should  advise  him  to  plant  freely  next 
spring  without  fear  of  their  ravages;  for  he  may  rest  confident  that 
they  will  issue  as  beetles  next  spring  and  not  be  very  troublesome 
again,  as  griba,  till  the  summer  of  1871.  At  Dnionville,  according  to 
Mr.  A.  L.  Winchell,  the  beetles  appeared  "in  millions"  last  spring, 
and  I  hope  soon  to  be  able  to  give  the  years  in  which  they  will  appear 
in  the  different  localities  throughout  the  State.  The  White  Grub  is 
subject  to  the  attack  of  a  curious  fungus,  which  the  following  item 
from  the  Sedalia,  Pettis  county,  Press  very  well  describes : 

"  W.  R  Porter,  of  this  county,  has  left  at  our  office  a  specimen  of 
the  White  Grub,  so  formidable  as  a  corn,  potato,  and  grass  destroyer. 
There  are  two  sprouts  of  green,  vegetable  growth,  growing  out  of  the 
head  of  the  gruh^  one  on  either  side,  of  nearly  half  an  inch  in  length, 
resembling  a  hog's  tush  in  shape.  Mr.  Porter  informs  us  that  the 
one  presented  is  by  no  means  an  isolated  example,  but  that  myriads 
of  them  can  be  found  which  present  the  same  anomalous  combina- 
tion  of  animal  and  vegetable  life.  Who  will  explain  this  aberration 
from  the  well  settled  laws  of  organic  life?" 

In  the  second  volume  of  the  late  Practical  Entomologist^  page 
16,  an  account  was  given  of  the  same  fungus,  great  numbers  of  the 
grubs  on  Mr.  Paulding's  place  at  Tipton,  Iowa,  being  affected  with  it. 
Dr.  Kirtland,  of  Ohio,  also  evidently  refers  to  the  same  fungus  as 
[Fig.  8«.]  being  well  known  to  science  in  the  Prairie  Farmer 
for  1865,  Vol.  XVI,  p.  71.  At  Figure  89, 1  represent  one 
>of  the  grubs  as  it  appears  when  attacked  by  this  fungus, 
drawn  from  specimens  received  from  Mr.  Porter.  The 
sprouts  are  almost  invariably  two  in  number  and  pro- 
ceed from  the  corners  of  the  mouth,  but  in  one  speci- 
men which  I  have,  there  is  but  one  near  the  mouth,  the 
other  protruding  from  the  middle  of  the  back. 

In  Virginia  the  grub  seems  to  be  attacked  by  another  fungus,  as 
the  following  letter  of  Mr.  Sam.  H.  T.  Early,  which  was  communi- 
cated to  Mr.  Walsh  by  the  well  known  Entomologist,  Wm.  H.  Edwards, 
abundantly  shows : 
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"There  is  a  white  mushroom  known  in  the  region  in  which  I  was 
raised,  as  poisonous  and  fatal  to  the  hogs  that  ieed  on  it.    I  believe 
it  is  common  in  all  localities  in  which  I  have  been.    In  the  spring  of 
1842  I  observed  in  what  is  called  a  ^  new  ground'  in  Virginia  a  great 
quantity  of  these  mushroom,  and  in  reply  to  some  remark  I  made 
about  them,  some  of  my  father's  negroes,  who  were  then  making  hills 
with  hoes  for  planting  tobacco,  inquired  of  me  if  I  knew  what  pro- 
duced these  mushrooms.    On  my  replying  in  the  negative,  I  was  in- 
formed that  they  grew  from  the  White  grub  worm.    I  think  there 
were  some  twelve  or  fifteen  negroes  present,  all  of  whom  curcurred 
in  the  statement,  and  said  it  was  no  new  thing  to  them,   lliey  had  no 
diflBculty  in  establishing  the  truth  of  what  they  stated,  because  they 
dug  them  up  in  all  their  stages  of  germination  and  growth  before  my 
own  eyes.    In  a  very  short  time  they  had  furnished  me  with  a  large 
number  of  the  worms  in  their  original  shape,  features  and  size,  and 
as  distinct  to  the  eye  as  if  they  had  been  alive,  but  having  the  con- 
sistency, color  and  smell  of  a  mushroom  ;  and  I  actually  broke  them 
up,  just  as  a  mushroom  breaks  in  one's  hands,  snapping  them  cross- 
wise and  sqarely  off.    Many  others  I  found  to  be  enlarged  before 
germinating,  and  many  just  germinating,  but  with  the  shape  of  the 
worm  preserved.    And  in  some  I  noticed  that  the  features  of  the 
worm  were  preserved  in  the  root,  even  after  the  mushroom  had  grown 
up  through  the  earth  and  attained  some  size.    I  gathered  a  good 
many  specimens  in  their  various  stages  into  my  handkerchief,  and 
carried  them  to  my  lather's  house,  where  they  lay  on  the  mantel  for 
some  time.    They  seemed,  however,  to  be  no  novelty  to  many  to 
whom  I  exhibited  them.    In  fact  they  were  familiar  to  almost  all 
who  had  opportunities  of  investigation,  and  to  whom  I  mentioned 
them  at  the  time." 

Whether  there  is  any  relation  between  these  two  fungoid  growths 
further  investigation  will  alone  tell ;  but  when  we  shall  have  become 
better  acquainted  with  them  we  may  possibly  be  able,  by  sowing  the 
spores  of  either  kind  to  effectually  kill  the  White  Grubs  in  our  fields. 


THE  AMEiaCAN  MEROMYZA—Meromyza   Americana,  Fitch.— 

PI.  2,  Fig.  28. 

(Diptera  Moadde.) 
ATTACKING  WHEAT. 

About  the  middle  of  the  month  of  June  last,  in  all  the  wheat  fields 
which  I  examined  between  Bluffton  on  the  Missouri  river  and  St. 
Louis,  I  noticed  that  a  great  many  of  the  ears  had  prematurely  ripen- 
ed, had  turned  yellow  and  were  stunted  and  shorter  than  the  rest,  and 
upon  examination  the  kernels  proved  to  be  withered  and  shrunken. 
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In  most  fields  about  one  per  cent  of  the  ears  were  thus  affected,  but 
in  two  fields  near  Hermann,  from  three  to  four  per  cent  were  injured 
in  this  manner.  This  appearance  was  variously  attributed  to  Hessian 
fly,  Midge,,  etc.,  etc.,  no  one  seeming  to  know  the  true  cause.  Upon 
[Fig.  90.]  examination  I  found  that  the  last  or  ear-bearing  joint  could 
Ifj  invariably  be  pulled  out  of  its  sheath  with  but  a  slight  ef- 
fort, and  that  it  was  perfectly  yellow  and  dry,  while  the 
lower  end  bore  an  irregular  and  gnawed  appearance. 
Upon  splitting  open  the  first  joint  of  the  stalk,  a  space  of 
about  a  quarter  of  an  inch  was  found  to  be  completely 
corroded,  so  to  speak,  and  filled  with  excrementitious  mat- 
ter, as  shown  at  Figure  90.  a.  In  this  space  would  generally 
be  found  a  pale  watery-green  maggot  of  the  form  of  Fig- 
ure 90,  J,  attenuated  at  one  end  and  blunt  at  the  other.  I 
took  a  number  ef  infested  stalks  home,  and  many  of  the 
maggots  changed  to  green  pupae  of  the  form  and  appear- 
ance of  Figure  90,  o.  Before  changing  to  pupa  the  maggot 
r  would  sometimes  crawl  away  from  the  joint  and  get  nearer 
the  head,  between  the  stalk  and  the  sheath.  The  pupa  state  lasted 
from  12  to  14  days,  and  the  first  flies  emerged  during  the  first  week  in 
July. 

This  fly  is  represented,  magnified,  at  Plate  2,  Figure  28,  and  be- 
longs to  the  genus  Meromyza  in  the  family  Muscin^  of  the  order 
I)iPTER4.    It  appears  to  be  the  very  same  species  which  Dr.  Fitch 
found  flying  about  wheat  fields  in  New  York  State,  and  which  he  de- 
scribed and  named  as  the  American  Meromyza  {Meromyza  Ameri- 
cana)^ on  page  299  of  his  1st  and  2d  Reports.*    He  did  not  ascertain 
the  habits  of  the  larva,  however,  and  they  have  ever  since  remained 
unknown.    The  fly  measures,  on  an  average,  0.17  to  the  tip  of  the  ab- 
domen, and  expands  about  0.20.    It  is  of  a  pale  yellowish-green,  the 
head  being  more  inclined  to  straw  color.    The  eyes  are  black  and 
there  is  a  round  black  spot  between  them  on  the  top  of  the  head. 
There  are  three  broad  black  stripes,  with  a  bluish-gray  cast,  on  the 
thorax,  the  middle  one  straight  and  extending  anteriorly  to  the  pedi- 
cel of  the  neck,  the  outer  ones  slightly  rounded  outwardly,  not  ex- 
tending so  far  anteriorly,  but  extending  around  the  scutel  and  joining 
the  middle  one  posteriorly.  The  abdomen  also  has,  above,  thtee  broad 
blackish  stripes,  which  are  confluent  posteriorly  and  interrupted  at 
each  of  the  sutures.    Wings  prismatic,  hyaline  and  greenish  anterior- 
ly, their  veins  and  the  tips  of  the  feet  being  dusky. 

In  Europe  the  larvae  of  the  closely  allied  genera  Chlorops  and 
Oacinis  have  long  been  known  to  attack  some  part  or  other  of  the 
stalks  of  wheat,  rye,  barley  and  other  small  grains.  Several  species 
are  figured  and  described  by  the  English  Entomologist  Curtis  in  his 


*  My  gpecimens  are  all  somewhat  smaller  than  Dr.  Fitch's  according  to  his  description,  and 
hare  black  eyes  instead  of  "  bright  green :"  bat  upon  sabmittinj;  specimens  to  Baron  B.  Oi 


Sacken  who  makes  a  specialty  of  Dtpiira  he  referred  it  to  the  same  species. 
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"Farm  Insects,"  and  one  of  them — the  Oscinis  vastator — though  a 
very  different  fly,  seems  to  have  almost  precisely  the  same  habit  as 
our  insect.  It  is  quite  probable,  also,  that  in  this  country  as  in  Eu- 
rope, there  are  two  broods  during  the  year,  the  second  brood  of  larvas 
attackinggrain  sown  lathe  iall,  but  further  investigation  alone  will 
decide  these  points. 

RvMBDiES. — Much  can  be  done  in  an  artificial  way  by  cutting  off 
and  destroying  all  the  infested  stalks,  which  may  readily  be  recognized 
by  the  signs  already  described;  but  even  if  this  plan  should  faithfully 
be  carried  out,  it  is  doubtful  whether  it  would  pay  in  a  country  where 
labor  is  so  scarce  and  demands  such  high  wages  as  in  ours.  We  there- 
fore have  to  fall  back  on  the  only  practical  means  within  our  reach, 
viz:  that  of  varying  the  culture  by  alternate  courses,  and  this  style  of 
cultivation  will  have  to  be  more  generally  adopted,  should  this  pigmy 
foe  sufficiently  increase  as  to  greatly  diminish  the  yield  of  the  ^^  staff 
of  life."  There  is  every  reason  to  believe,  however,  that  Nature  has 
her  own  means  of  keeping  these  flies  within  due  bounds,  for  they  are 
known  to  be  preyed  upon  by  parasitic  Ichneumon  flies  in  Europe,  and 
I  noticed  many  flies  of  this  last  description,  of  polished  hues  and  act- 
ive movements,  deitly  darting  through,  and  resting  upon  the  wheat 
plants  of  the  fields  iniested  with  the  Meromyza. 


THE  SHEEP  BOT-FLY  OR  HEAD  MAGGOT— ffiV^ru*  ovis,  Linn. 

(Dipterfty  (Ettrida.) 

^'^j^^yi  For  the  benefit  of  sheep  rais- 

ers I  give  the  following  brief  ae- 
^count  of  the  insect  which  causes 
*'Grub  in  the  head."  The  annexed 
illustration  (Fig.  91)  represents  it  in 
all  its  stages.  1  shows  the  Gadfly, 
life  size*  with  wings  closed;  2  the 
same  with  wings  expanded;  3,  the 

pupa  from  which  the  fly  has  escaped* 

'"j^ffiQQ^^  4  the  full  grown  larva,  dorsal  view; 

•  5  the  same,  ventral  view ;  6  the  same 

■y^^^^  when  younger. 

This  insect  is  the  dread  of  sheep  in  the  Old  as  well  as  the  New 

World,  and  was  made  mention  of  by  the  Greek  physician,  Alexander 

Trallien,  as  far  back  as  the  year  660. 

The  flies  make  their  appearance  in  June  and  July,  and  deposit 
living  maggots  in  the  nostrils  of  the  sheep.    As  soon  as  they  are  de- 
posited they  ascend  the  nostrils,  causing  great  irritation  on  their  way, 
until  they  reach  the  frontal  sinuses ;  there  they  attach  themselves  bj 
'     11  »  a  ■ 
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the  little  hooks  or  tentacnla  placed  each  side  of  the  head,  to  the  mem- 
branes which  line  the  cavities,  feeding  on  the  mucus  which  is  always 
to  be  found  in  them.  Until  they  attain  their  growth  they  are  of  m 
creamy  white  colon  with  two  brown  spots  placed  side  by  side  on  the 
posterior  segment  These  spots,  (6,  o)  arespiracles  or  stigmata,  throogh 
which  the  worm  breathes.  The  segment  with  these  two  spiracles, 
is  retractile,  and  can  be  drawn  in  and  hidden  at  the  worms  pleasure. 
When  full  grown,  the  grub  becomes  darker,  particularly  towards  the 
tail,  the  white  of  the  first  two  or  three  segments  becomingdirty  white 
on  the  4th  or  5th,  and  growing  darker  on  each  successive  segment 
until  the  last,  which  is  of  a  very  deep  brown.  It  has  two  small  paral- 
lel hooks  or  tentacula  at  the  head  (a),  and  above  these,  two  very 
fmall  tubercles,  not  very  easily  shown  in  the  engraving.  It  also  has 
a  small  brown  elevated  round  spot  on  each  segment  along  the  sides, 
which  might  at  first  be  taken  for  spiracles  but  which  are  not,  and 
also  two  small  corneous  appendages  (5,  ft)  on  each  side  of  the  anas. 
The  ventral  region  has  a  band  of  small  elevated  dots  running  the 
breadth  of  each  segment  in  their  middle,  which,  under  the  magnifier 
appear  to  be  minute  brown  spines,  all  pointing  posteriorly.  (See  Fig. 
91,  5).    These  aid  the  worm  in  its  movements. 

When  ready  to  contract  into  a  pupa,  it  descends  down  the  nostrils 
of  the  sheep  and  falls  to  the  ground,  where  it  quickly  buries  itself 
and  in  about  48  hours,  contracts  to  half  its  former  size,  and  becomes 
smooth  and  hard  and  of  a  black  color,  tapering  as  in  the  larva  to- 
wards the  head.  It  remains  in  this  state  from  40  to  50  days,  or  more, 
according  to  the  weather,  when  the  fly  pushes  open  a  little  round  cap- 
piece  at  the  head  and  thus  arrives  at  maturity. 

In  this  stage  it  looks  something  like  an  overgrown  house-fly. 

*The  ground  color  of  the  upper  part  of  the  head  and  thorax  is  dull- 
yellow,  but  they  are  so  covered  with  little  round  elevated  black  spots 
and  atoms  (scarcely  distinguishable  without  the  aid  of  a  magnifier) 
that  they  have  a  brown  appearance.  The  abdomen  consists  of  5  rings, 
is  velvety  and  variegated  with  dark  brown  and  straw  color.  On  the 
under  side  it  is  of  the  same  color,  but  not  variegated  in  the  same  way, 
there  being  a  dark  spot  in  the  middle  of  each  ring.  The  feet  are 
brown.  The  under  side  of  the  head  is  puffed  out,  and  white.  The 
antenas  are  extremely  small  and  spring  from  two  lobes  which  are 
sunk  into  a  cavity  at  the  anterior  and  under  part  of  the  head.  The 
eyes  are  purplish  brown,  and  three  small  eyelets  are  distinctly  visible 
on  the  top  of  the  head.  It  has  no  mouth  and  cannot  therefore  take 
any  nourishment  The  wings  are  transparent  and  extend  beyond  the 
body,  and  the  winglets,  which  are  quite  large  and  white,  cover  en- 

'tirely  the  poisers.  Its  only  instinct  seems  to  be  the  continuation  of 
its  kind.  It  is  quite  lazy,  and  except  when  attempting  to  deposit  iti 
young,  its  wings  are  seldom  used. 

It  has  lately  become  the  fashion  with  many  members  of  the  Agri- 
cultural press,  to  ridicule  the  idea  that  sheep  die  at  all  from  grub  in 
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the  head,  and  many  even  deny  that  the  grab  is  capable  of  any  injury 
to  the  sheep  whatever.  From  the  fact  that  this  grub  may  be  found  in 
the  head  of  almost  every  sheep  that  dies,  in  the  Western  States  at 
least,  it  is  undoubtedly  true  that  many  other  diseases  are  cloaked  by 
the  popular  verdict  of  ''grub  in  the  head.^  It  is  none  the  less  true, 
however,  that  those  Agricultural  editors,  who  pretend  to  instruct, 
simply  show  their  lack  of  practical  knowledge,  in  butting  against^ 
that  wliich  must  be  the  firm  conviction  of  every  flock  master,  viz: 
that  sheep  do  die  of  grub  in  the  head,  Messrs.  Youatt  and  Clark  not- 
withstanding. 

Mr.  Youatt  declares :  "It  is  incompatible  with  that  wisdom  and 
goodness  that  are  more  and  more  evident  in  proportions  as  the  phe- 
nomena of  nature  are  closely  examined,  that  the  destined  residence 
of  the  (Extras  ovis  should  be  productive  of  continued  inconvenience 
or  disease."  I  agree  most  decidedly  with  Mr.  Randall,  that  "'this  is  as 
far  fetched  as  a  conclusion,  as  the  reasoning  on  which  it  is  iounded." 

If  grub  in  the  bead  is  not  productive  of  inconvenience  or  disease, 
as  the  disciples  of  Youatt  have  it,  whence  the  suffering  condition, 
the  loss  of  appetite,  the  slow,  weak  gait,  the  frequent  coughing,  the 
slimy  and  purulent  matter,  sometimes  so  profusely  secreted  as  at 
times  to  almost  prevent  the  animal  breathing?  Whence  the  tossing 
and  lowering  of  the  head,  and  the  fits  of  frenzy,  to  which  so  naturally 
quiet  and  gentle  an  animal  as  the  sheep  is  subject  ?  All  these  symp- 
toms result  from  grub  in  the  head,  and  the  animal  frequently  gets  too 
weak  to  rise,  and  finally  dies.  These  effects  of  the  grub  were  well 
recognized  and  understood  by  such  old  writers  and  close  observers  as 
Reaumur  and  Kollar;  while  Mr  Dan'I  Kelly,  of  Wheaton,  Illinois; 
To.wne  Bros.,  of  Geneva,  Illinois;  M.  L.  Cockrill,  of  Tennessee,  and 
other  well  known  flock-masters  with  whom  I  have  either  con- 
versed or  corresponded,  are  unanimous  in  as^^ribing  these  syijip- 
toms  to  the  true  cause ;  and  the  late  S.  P.  Boaidman,  of  Lincoln,  Illi- 
nois, coincided  with  them  in  this  respect.  For  my  part,  I  would  as 
soon  believe  that  those  parasites  were  beneficial,  which  are  so  injuri- 
ous to  man,  either  internally  or  externally,  or  those  which  prey  upon 
our  caterpillars  and  other  insects,  and  invariably  destroy  them  ;  fojr 
although,  when  there  are  but  few  grubs  in  the  head,  the  injury  they 
inflict  IS  not  perceptible,  they  can  never  heheneAcial^  and  when  nu- 
merous enough  will  undoubtedly  cause  death.  Tney  cannot  live  in 
the  head  of  the  sheep  without  causing  great  irritation  by  the  spines 
with  which  the  ventral  region  is  covered  and  the  hooks  with  which 
they  cling  to  such  a  sensitive  membrane  as  that  which  lines  the  sin- 
uses. Moreover,  when  numerous  enough  to  absoib  more  mucous  than 
the  sheep  secretes,  the  grubs  will  feed  on  the  membrane  itself,  find 
(according  to  the  evidence  of  some  practical  sheep  men)  will  even 
enter  to  the  brain  through  the  natural  perforation  of  the  ethmoid 
bone,  through  which  pass  the  olfactory  nerves;  in  either  of  which 
cases,  they  must  cause  the  most  excruciating  pain.    The  natural  iear 

Digitized  by  V^OOQ IC 


IW  MRST  ANNUAL  REPORT  OF 

also,  which  sheep  have  of  the  fly,  and  the  pains  they  take  to  prevent 
its  access  to  the  nose,  is  of  itself  proof  enough  that  it  is  obnoxioas  to 
them.  The  rabbit  is  subject  to  the  attack  of  a  very  large  gad-fly  (the 
Cutsrehra  caniculi  of  Clark).  I  saw  a  half  grown  rabbit  the  past 
summer  with  an  enormous  swelling  each  side  of  its  neck.  On  exami- 
nation these  swellings  were  found  to  be  caused  by  the  grubs  of  this 
fly,  and  the  rabbit  was  so  weakened  and  emaciated  that  it  could  scarce- 
ly move.  No  one  could  witness  such  a  sight  without  being  convinced 
that  the  parasite  was  injurious. 

In  the  Prairie  Farmer  of  October  14, 1865,  the  fact  was  published 
that  the  Sheep  Bot-fly  deposits  living  maggots  in  the  nostrils  of  the 
sheep.  It  was  published  on  the  authority  of  Mr.  Kelly,  and  both  he 
and  myself  then  believed  it  to  be  the  first  published  account  of  the 
viviparous  nature  of  this  fly.  But  the  following  extract  from  a  letter 
Irom  the  late  lamented  Samuel  P.  Boardman,  of  Lincoln,  Illinois^ 
shows  that  the  same  discovery  has  been  made  by  three  independent 
observers  in  this  country.    Mr.  Boardman  wrote  as  follows : 

"All  the  authors,  both  European  (at  least  all  EnglisJi)  and  Ameri- 
can, from  Youatt  to  Randall,  will  persist  in  saying  that  the  fly  de- 
posits an  egg^  which  hatches  out,  and  crawls  up  the  nostrils  of  the  sheep, 
etc.,  etc.  Now  three  independent  and  perfectly  original  discoverers 
have  in  our  own  country  within  twenty-five  years  past,  disproved  the 
book  account  of  the  grub's  transformations. 

**John  Brown— -'Old  Ossawattomie  John  Brown,'— -published  an 
account  in  an  Agricultural  paper  (I  forget  what  one)  about  twenty 
years  since,  of  his  seeing,  *with  his  own  eyes,'  the  fly  drop  the  per- 
feetly  formed  and  living  grub  in  the  nostrils  of  sheep.  Some  seven 
years  since,  'Old  Dan  Kelly,'  of  Du  Page  county,  Illinois,  made  the 
same  discovery  and  supposed  that  he  was  the  only  man  who  had  ever 
done  it.  At  the  time  he  made  known  his  discovery,  at  a  meeting  of 
the  Illinois  State  W.  G.  Association  held  in  Chicago,  I  thought  also, 
that  he  was  the  first  man  to  ever  notice  the  like.  Two  or  three  years 
afterwards  I  saw  the  account  of  John  Brown's  discovery,  in  the  Ohio 
Farmer^  copied  from  an  old  paper  dated  about  seventeen  years  pre- 
viously. When  Kelly  and  I  were  at  the  meeting  of  the  National  W. 
Q.  Association,  I  went  with  him  to  the  Ohio  Farmer  oflBce,  and  I 
found  in  the  file,  Old  John  Brown's  account.  Mr.  Kelly  took  a  copy 
of  the  Farmer  containing  it,  home  with  him.  That  makes  two  per- 
fectly original  and  independent  discoveries  of  the  fact  alleged.  Now 
then,  within  a  year  past  (I  think)  I  have  seen  a  letter  from  Mark 
Oockrill,  of  Tennessee,  (who,  before  the  war,  was  one  of  the  oldest, 
largest  and  richest  wool  growers  in  the  South,  as  well  as  one  of  the 
richest  men  in  the  South),  in  which  he  speaks  of  having  made  the 
same  discovery  years  ago,  and  in  which  bespeaks  of  it  as  if  he  thought 
he  was  the  only,  and  original  discoverer.  Here  are  three  men  widely 
separated,  who,  we  must  acknowledge,  are  all  capable  and  honest  ob- 
servers, and  yet,  Bandall,  (or  at  least  his  publisher)  continues  to  put 
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forth  in  every  new  edition  of  the  ^Practical  Shepherd^  the  same  old 
exploded  (or  should  be)  notion  of  the  fly  depositing  an  egg.  I  pre- 
sume it  is  altogether  likely  that  all  modern  English  writers  on.sheep 
keep  up  the  same  thing — by  copying  from  Youatt." 

On  one  occasion  in  1866, 1  myself  obtained  living  maggots  from 
one  fly  and  Mr.  Oockrill  has  since  obtained  over  300  living,  moving 
worms  from  one  that  was  caught  while  she  was  after  the  sheep. 
Many  flesh  flies,  if  they  cannot  find  suitable  meat  or  carrion  on  which 
to  lay  their  eggp,  retain  these  e^g  so  long  in  their  bodies  that  they 
hatch  there,  into  living  larvae;  and  it  is  not  impossible  that  the  above 
observations  were  made  with  flies  that  had  been  so  circumstanced, 
but  I  think  it  highly  improbable,  and  strongly  incline  to  believe  that 
it  is  the  normal  nature  of  this  fly  to  produce  living  larvee.  I  incline 
to  this  belief  the  more  strongly,  from  the  fact  that  it  would  be  difli- 
cult  to  attach  an  e^g  to  the  slimy  nostrils  of  a  sheep. 

To  prevent  it  from  depositing  its  young,  different  means  are  re^ 
sorted  to.  Mr.  Randall  says  that  ''some  farmers  turn  up  the  soil  in 
portions  of  their  pastures,  so  that  the  sheep  may  thrust  their  noses 
into  the  soft  ground,  on  approach  of  the  fly,  while  others  smear  their 
noses  with  tar,  or  cause  them  to  do  so  themselves."  But  as  the  fly  is 
very  persevering,  and  generally  attains  her  object,  the  means  to  be 
depended  on  the  most,  is  the  dislodging  of  the  larva,  or  "grub,"  and  so 
far,  lime  has  been  thought  to  be  the  most  eff'ectual,  and  should  be 
given  them,  that  they  may  by  sniflSng  it,  cause  sneezing,  and  in  many 
cases  dislodge  the  grub.  Some  sheep  keepers  even  shut  their  sheep 
up  for  several  nights,  in  a  tight  barn,  when  .first  taken  up  in  the  fall, 
believing  that  the  close  and  heated  atmosphere  induces  the  grub  to 
descend,  and  is  therefore  more  readily  dislodged,  and  that  the  injury 
accruing  irom  such  foul  air,  is  trifling,  compared  with  the  benefit  re- 
ceived by  dislodging  the  grubs.  Other  sheep  breeders  are  in  the 
habit  of  fixing  salt  logs  in  their  pastures,  of  suflScient  length  to  enable 
all  the  sheep  to  get  at  them.  Into  these  logs,  at  distances  of  five  or 
six  inches,  holes  are  bored  with  a  two-inch  auger,  and  during  fly  sea- 
son a  little  salt  is  kept  in  these  holes,  while  every  two  or  three  days 
tar  is  smeared  around  them  with  a  brush.  The  sheep  in  obtaining  the 
salt,  tar  their  noses,  and  the  odor  of  the  tar  keeps  the  fly  away.  In 
severe  cases  where  the  grubs  are  already  in  the  head,  they  may  be 
dislodged  in  a  measure,  by  a  feather  dipped  in  turpentine,  which 
should  be  run  up  the  nose  and  gently  turned. 
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INSECT  ENEMIES    OF    THE    HONEY-BEE. 

THE  BBE-MOTU  OR  WAX-WORM,--Gai/<r«fl  em-eana,  Fabr. 


[Fig.  »2.] 


Large  hawk-moths  fiomelimes  enter  a  beehive  lor  what  honey 
they  can  get,  and  even  mice  have  been  known  to  enter  a  hive;  while 
several  parasites  live  upon  the  bees  themselves.  In  our  own  State  as  I 
shall  presently  show  there  is  a  large  two-winged  fly  which  seizes  the 
bee  while  on  the  wing  and  kills  it.  But  by  far  I  he  worst  enemy  the  bee- 
keeper has  to  contend  with,  is  the  Bee  moth  (^Galleria  cereana^  Fabr). 
This  insectis  so  well  known  to  bee  men  generally,  that  it  scarcely  needs 
a  description.  It  is  well  illustrated  above  (Fig.  92)  in  all  its  stages,a 
showing  the  full  grown  worm,  h  the  cocoon  which  it  spins,  c  the  chrys- 
alis to  which  it  changes,  d  the  female  with  wings  expandc^d,  and  ^  the 
male  moth  viewed  from  the  side  with  the  wings  closed.  It  suffices  to 
to  say,  that  the  color  oi  the  moth  is  dusky  gray,  the  fore  wings  which 
are  scalloped  at  the  end,  being  more  or  less  sprinkled  and  dotted  with 
purple-brown.  The  female  is  generally  a  good  deal  larger  than  the 
male,  though  there  is  not  so  much  dilTerence  between  the  sexes  as 
some  writers  have  supposed.  The  worms  which  produce  these  moths 
are  of  an  ash-gray  color  above,  and  yellowish- white  beneath. 

The  Rev.  L,  L.  Longstroth,  in  his  excellent  work  on  the  Il.mey- 
bee,  which  every  bee-keeper  should  possess,  has  given  such  a  com- 
plete account  of  the  Bee-moth,  that  it  is  only  necessary  for  me  to  men- 
tion a  few  of  the  most  important  facts  with  regard  to  it,  my  object 
being  principally  to  show  that  there  can  be  no  such  thing  as  a  rrndh- 
proof  hive  \  that  wire-gauze  contrivances  are  of  no  avail,  and  that 
the  man  who  pretends  to  sell  a  moth-proof  hive^  may  usually  be  set 
down  as  a  know  nothing  or  as  a  swindler. 

The  Bee-moth  was  first  introduced  into  this  county  from  Europe, 
about  the  commencement  of  the  present  century,  and  it  was  in  all 
probability  imported  with  the  common  bee-hive.  There  are  two 
broods  of  the  moth  each  year,  the  first  brood  appearing  in  May  and 
June,  and  the  second,  which  is  the  most  numerous,  in  August  Da- 
ring the  day  time,  these  moths  remain  quietly  ensconced  in  some  an- 
gle  of  the  hive,  but  as  night  approaches,  they  become  active,  and  the 
female  uses  her  best  endeavors  to  get  into  the  hive,  her  object  being 
to  deposit  her  eggs  in  as  favorable  a  place  as  possible.  Wire-gauze 
contrivances  are  of  no  avail  to  keep  her  out,  as  she  frequently  com- 
mences flying  before  all  the  bees  have  ceased  their  work.  But  even 
if  she  were  entirely  prevented  from  entering  the  hive,  she  could  yet 
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deposit  her  egg6  on  the  outside,  or  by  means  of  her  eiitensile  oviposi- 
tor, thrust  them  in  between  the  slightest  joint  orcrack,  and  the  young 
worms  hatching  from  them,  would  readily  make  their  way  into  the 
hive.  The  moment  the  worm  is  hatched,  it  commences  spinning  a 
silken  tube  for  its  protection,  and  this  tube  is  enlarged  as  it  increases 
in  size.  This  worm  cuts  its  channels  right  through  the  comb,  feeding 
on  the  wax,  and  destroying  the  young  bees  on  its  way.  When  full- 
grown,  it  creeps  into  a  corner  of  the  hive  or  under  some  ledge  at  the 
bottom,  and  forms  |i  tough  white  cocoon,  of  silk  intermingled  with  Iti 
own  black  excrement  as  in  figure  92,  h.  In  due  time  the  moth  emerges 
from  this  cocoon. 

A  worm-infested  hive  may  generally  be  known  by  the  discouraged 
aspect  which  the  bees  present^  and  by  the  bottom-board  being  cover- 
ed with  pieces  of  bee-bread  mixed  with  the  black  gunpowder-like  ex- 
crement of  the  worm.  It  must  not  be  forgotten,  however,  that  in  the 
spring  of  the  year,  pieces  of  bee-bread  at  the  bottom  of  a  hive  when 
not  mixed  with  the  black  excrement^  is  not  necessarily  a  sign  of  the 
presence  of  the  worm,  but,  on  the  contrary,  may  indicate  industry 
and  thrift.  If  a  hive  is  very  badly  infested  with  the  worm,  it  is  bet- 
ter to  drive  out  the  bees  and  secure  what  honey  and  wax  there  may 
be  left,  than  to  preserve  it  as  a  moth  breeder  to  infest  the  apiary.  If 
put  into  a  new  hive,  the  bees  may  do  something,  and  if  they  do  not, 
there  is  no  loss,  as  they  would  have  perished,  finally,  from  the  rava- 
ges of  the  worm. 

It  should  invariably  be  borne  in  mind  that  a  strong  stock  of  bees  is 
ever  capable  of  resisting,  to  a  great  extent,  the  attacks  of  the  worm; 
while  a  starved  or  queenless  swarm  is  quite  indifferent  .to  its  attacks. 
In  a  common  box  hive,  a  good  way  to  entrap  the  worms  after  they  are 
once  in  a  hive,  is  to  raise  the  front  upon  two  small  wooden  blocks* 
and  to  put  apiece  of  woolen  rag  between  the  bottom-board  and  the 
back  of  the  hive.  The  worms  find  a  cozy  place  under  the  rag,  in 
which  they  form  their  cocoons,  and  may  there  be  found  and  killed, 
from  time  to  time.  Much  can  be  done  in  the  way  of  prevention,  by 
killing  every  morning,  the  moths  which  may  be  found  on  the  outside 
of  the  hives.  At  this  time  of  the  day,  they  allow  themselves  to  ba 
crushed,  with  very  good  grace;  and  if  two  or  three  be  killed  each 
morning,  they  would  form  an  important  item  at  the  end  of  the  year, 
especially  when  we  recollect  that  each  female  is  capable  of  furnish- 
ing a  hive  with  at  least  300  eggs.  In  conclusion,  I  give  it  as  my  con- 
viction that  immunity  from  the  ravages  of  this  Bee-worm  can  only 
be  guaranteed  where  a  thorough  control  is  had  of  both  hive  and  bees; 
hence  the  great  importance  of  the  movable  frame  hive. 
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THE  BEE  KILLER — Trtipanea  apivorc^  Fitch. 

(Diptera,  Asilida.) 

[Ftr.  98.]  ^  In  the  last  chapter  of  his  9th  Report,  Dr. 

Fitch  describes  a  fly  by  the  name  of  ihe  "Ne- 
braska Bee-killer,^  which  he  received  from 
Mr.  R.  O.  Thompson,  of  Nursery  Hill,  Otoe 
>county  Nebraska,  and  which  the  latter  named 
gentleman  had  found  preying  upon  the  bee  in 
North  Nebraska  in  the  summer  of  1864.  Mr. 
Thompson  has  since  removed  from  Nebraska 
to  North  Missouri,  and  in  conversation  with 
him  last  summer  he  informed  me  that  he  had 
met  with  this  Bee-killer  each  year  since  J864,  and  that  it  seemed  to  be 
increasing.  At  a  later  day,  in  a  communication  to  the  Rural  World  oi 
September  12, 1868,  he  states  that  it  made  its  appearance  in  such  num- 
bers in  North  Missouri  last  summer,  that  it  to  a  great  extent  prevented 
the  bees  from  swarming.  I  present  above  at  Figure  93  a  life-size  por- 
trait of  this  voracious  insect,  its  general  color  being  yellowish-brown  or 
yellowish-gray.  This  figure  will  enable  its  ready  recognition,  and 
those  who  wish  a  very  full  and  detailed  description  of  it  will  find  it 
in  the  Report  of  Dr.  Fitch  above  referred  to.  It  belongs  to  the  Asilns 
family  of  two  winged  flies  which  have  been  very  aptly  termed  the 
hawks  of  the  insect  world.  Last  July  I  found  thse  flies  quite  common 
ih  Mr.  Shaw's  beautiful  gardens  in  St.  Louis,  and  I  watched  them  by 
the  hour  and  found  to  my  amazement  that  though  other  insects  were 
flying  all  around,  as  well  as  other  species  of  bees,  yet  they  never 
Seized  any  other  species  but  the  common  Honey-bee.  They  capture 
the  bee  on  the  wing,  pouncing  upon  it  with  lightning-like  rapidity? 
then  grasping  it  securely  with  their  fore  legs,  they  alight  upon  some 
I)lant  or  even  upon  the  ground,  and  rapidly  suck  out  the  insidft  of  the 
bee,  with  the  stout  and  powerful  proboscis  which  is  shown  in  the  fig- 
ure, leaving  the  empty  shell  when  they  get  through.  Mr.  Thompson 
says  that  beneath  some  favorable  perch  that  is  near  the  apiary,  hun- 
dreds of  these  bee-shells  may  be  found  accumulated  in  a  single  day; 
while  he  has  watched  and  found  that  a  single  fly  on  one  of  these 
perches  destroyed  no  less  than  141  bees  in  that  period  of  time. 

The  habits  of  these  flies  are  little  known,  and  until  they  are  bet- 
ter understood  no  feasible  way  of  protecting  the  bees  from  their  at- 
tacks can  be  given.  Those  which  are  known  to  haunt  the  apiary 
should  be  captured,  and  this  can  best  be  done  by  means  of  a  net  It 
is  almost  impossible  to  catch  them  while  on  the  wing,  though  as  soon 
as  they  have  settled  with  their  prey  they  are  caught  with  compara- 
tive ease.  It  will  pay  to  thus  catch  them  for  they  are  doubtless  the 
cause  of  much  of  the  non-swarming  which  we  hear  of. 
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I  have  already  treated  of  a  number  of  beneficial  insects  in  con- 
nection with  the  insects  on  which  they  prey,  and  under  this  head  I 
ehail,  for  the  present,  only  say  a  few  words  about 

THE  KEAK-HORSE,  alias  CAMEL-CRICKET,  alias  DEVIL'S  BID- 
ING HOUSE—Mantis  Carolina,  Linn, 

(Ortboptera  Mantids.) 
[Fig.  94.] 


This  peculiar  and  predatory  insect  which  is  variously  known  by 
either  of  the  above  names  in  different  localities,  is  very  fortunately 
quite  common  in  the  central  and  southern  parts  of  Missouri,  as  well 
as  in  most  of  the  Southern  States.  Its  food  consists  mainly  of  flies, 
though  it  is  a  most  voracious  cannibal  and  will  devour  its  own  kind 
as  well  as  any  other  living  insect  that  comes  within  its  grasp.  I  have 
known  it  to  attack  various  kinds  of  butterflies,  including  the  male 
Bag- worm,  grasshoppers,  and  caterpillars  of  various  kinds,  and  in  one 
instance  a  single  female  devoured  eleven  living  Colorado  Potato- 
beetles  during  one  night,  leaving  only  the  wing-cases  and  parts  of  the 
legs.  It  disdains  all  dead  food,  and  never  makes  chase  for  the  living, 
but  warily,  patiently  and  motionless,  it  watches  till  its  victim  is  with- 
in reach  of  its  fore-arms,  and  then  clutches  it  with  a  sudden  and  rapid 

Digitized  by  V^OOQ IC 


170  FIRST  ANNUAL  EBPORT  OF 

motion.  Its  appearance  is  really  formidable,  and  its  attitude  while 
watching  for  its  prey  quite  menacing,  arid  on  this  account  it  is  held  in 
very  general  and  superstitious  dread.  It  is,  however,  utterly  incapa* 
ble  of  harming  any  one ;  and,  as  one  of  our  best  friends  should  be 
cherished  and  protected. 

At  Figure  94,  above,  this  insect  is  represented  in  the  full  grown 
state,  a  showing  the  female  and  h  the  male.    It  will  be  seen  that  they 
differ  materially  from  each  other,  the  male  having  a  long  slender  body 
with  long  wings,  while  the  female  has  a  broad  flat  body  with  Hhort 
wings.    Hence,  while  the  male  can  fly  through  the  air  with  greater 
facility  than  do  our  grasshoppers,  the  female  is  utterly  incapable  of 
performing  the  same  feat,  and  only  uses  her  wings  when  in  battle 
with  one  of  her  own  kind,  or  when  pouncing  upon  her  prey,  at  which 
time  she  hoists  them  very  much  as  a  swan  hoists  his  wings  when  irri- 
tated.   The  difference  in  the  sexes  is  not  apparent  till  after  the  third 
moult,  all  the  young  Mantes  being  very  much  alike.     The  general 
color  of  the  Mantis  is  grayish-brown  though  a  pale  green  dimorphous 
form  is  quite  common.    The  newly  hatched  larva  is  invariably,  so  far 
as  my  observations  exten  i,  light  yellowish-brown,  though  I  have  seen 
green  individuals  after  the  first  moult.    The  green  form  is  almost  en- 
tirely confined  to  the  female  sex,  and  seems  to  be  the  most  common 
color  of  this  sex  when  full  grown;   but  it  is  found  likewise,  to  some 
extent^  among  the  males,  as  specimens  with  green  legs  and  partly 
green  bodies  are  to  be  met  with,  though  I  have  never  seen  a  male  that 
[Fig.  95.]        was  entirely  green.    About  the  beginning  of  August 
these  Mantes  acquire  wings,  and  by  the  middle  of  Sep- 
tember the  female  commences  to  deposit  her  eggs. 
These  eggs  are  all  glued  tig'itly  together  in  a  peculiar 
ma<)S,  and  are  deposited  in  all  sorts  of  situations,  but 
principally  on  the  twigs  of  trees.    At  Figure  95  two  of 
these  egg-masses  are  represented,  natural  s  ze,  the  lower 
mass  showing  the  most  common  form,  the  upper  mass 
illustrating  how  it  conforms  to  the  object  on  which  it 
is  placed.    These  egg-masses  are  often  found  by  per- 
sons in  the  winter,  though  very  few  are  able  to  con- 
jecture what  they  really  are.    On  cutting  them  open 
the  eggs  are  found  to  be  very  systematically  arranged 
and  to  contain  a  mucilaginous  substance  of  the  color 
of  thin  glue. 

The  manner  in  which  these  eggs  are  deposited  has 
never  been  described,  and  though  I  have  never  myself 
witnessed  the  operation,  I  have  found  the  mass  while 
it  was  yet  quite  soft  and  freshly  laid,  and  have  dissect- 
ed the  female  just  before  she  was  about  to  deposit; 
and  incline  to  believe  that  it  is  gradually  protruded  in 
a  soft  mucilaginous  state,  being  covered  at  the  tima 
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With  a  white,  frothy,  spittle-like  substance  which  soon  hardens  and 
becomes  brittle  upon  exposure  to  the  air.  Mr.  Parker  Earle  intorms 
me  that  he  has  witnessed  the  operation,  and  that  he  judf^es  it  to  re- 
quire about  an  hour,  the  eggs  being  "pumped  out,  and  the  entire 
mass  elaborately  shaped,  with  a  fine  instinct  of  construction  as  the 
process  continues." 

Bttween  the  10th  and  20th  of  June  these  eggs  hatch  into  comical- 
looking  liitle  Mantes,  in  all  respects  resembling  their  parent,  with  the 
exception  that  they  have  no  wings;  lor,  with  the*  grasshoppers,  crick- 
ets, katydids,  walking-sticks  and  roaches,  etc.,  etc.,  which  belong  to 
the  same  order  {Orth(yptera\  they  do  npt  undergo  any  sudden  transi- 
tions irom  the  masked  larva^  to  the  quiescent puj>a,  and  thence  to  the 
winged  imago  state,  as  do  most  other  insects. 

When  the  young  first  issue  frona'  the  egg-mass,  they  are  yet,  as 
with  the  young  of  most  other  OrihopUrous  insects,  enveloped  in  a 
fine  skin  which  confines  their  members  and  prevents  free  motion.  In 
this  condition  they  look  not  unlike  some  of  our  leaf-hoppers  i^Tetti" 
ffonim^)  but  as  soon  as  they  extricate  themselves  they  begin  to  show 
their  unfeeling  and  voracious  disposition  by  attacking  and  devouring 
each  other.  Indeed,  those  sentimentalists  who  believe  that  the  worm 
crushed  under  foot  suffers  as  much  as  the  man  who  breaks  an  arm  or 
a  leg,  would  do  well  to  study  the  habits  of  these  Mantes.  They  are 
80  void  of  all  feeling  that,  the  female  being  the  strongest  and  most 
voracious,  the  male  in  making  his  advances,  has  to  risk  his  life  very 
many  times,  and  at  last  only  succeeds  in  grasping  her  by  slyly  and 
suddenly  surprising  her;  and  even  then  he  frequently  gets  remorse- 
lessly devoured.  I  have  seen  a  female,  decapitated,  and  with  her 
body  partly  ^aten,  slip  away  from  another  that  was  devouring  her, 
and  for  over  an  hour  afterwards  fight  as  tenaciously  and  with  as  much 
nonchalance  as  though  nothing  had  happened. 

The  eggs  may  be  readily  transported  from  one  place  to  another, 
and  the  insect  can  thus  be  easily  colonized.  Mr.  Jordon  in  this  way  has 
caused  them  to  increase  very  much  in  his  home  nursery  in  St.  Louis, 
though  he  finds  somo  difficulty  in  protecting  the.  eggs  during  the 
winter  from  the  attacks  of  birds.  He  considers  that  as  long  as  he  can 
keep  the  Mantes  sufficiently  numerous  he  will  never  be  troubled 
with  noxious  insects. 

We  know  with  what  fear  the  hawk  is  regarded  by  the  great  ma- 
jority of  small  birds,  but  that  at  the  same  time  the  common  bouse 
martin  defies  and  even  tantalizes  and  drives  it  off.  In  like  manner 
this  Mantis  which  must  be  the  dread  of  most  flies,  is  yet  defied  by  ft 
Certain  class  of  them,  belonging  to  the  same  (  TacMna)  family,  as  that 
described  and  figured  on  page  111,  lor  I  have  found  no  less  than  nin^ 
Inaggots  in  the  body  of  a  living  female  Mantis,  which  must  have 
hatched  from  eggs  that  had  been  deposited  on  her  body  by  one  of 
these  flies. 
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Under  this  head,  I  propose  to  devote  a  few  pages  each  year  to 
those  insects  which  can  neither  be  considered  injurious  or  beneficial 
to  man,  either  directly  or  indirectly.  As  State  Entomologist  I  feel  it 
my  duty  to  devote  my  time  primarily  to  the  study  of  those  insects 
that  immediately  concern  the  agriculturist,  and  by  thus  doing,  tu  save 
to  our  great  and  growing  State  a  portion  of  that  immense  sum  which 
18  annually  lost  by  insect  depredations.  At  the  same  time  I  feel  that 
it  will  be  expected  of  me  to  add  to  our  present  knowledge  of  the  nat- 
ural history  of  the  State,  by  discoveries  in  my  particular  branch  of 
zoology.  The  prosperity  of  a  State  does  not  depend  solely  on  its  ma- 
terial wealth,  but  to  a  great  extent  on  its  mental  wealth.  Enowl£D0b 
— that  great  interpreter  of  oracles — ^moves  the  world !  It  enables  us 
to  see  in  the  bowels  of  the  unfathomable  earth  beneath,  in  the  water, 
in  the  air,  and  in  the  skyey  vast  above,  volumes  written  by  the  hand 
of  Omnipotence  1 

*'  To  win  the  secret  of  a  weed'f  plain  heart> 
Bevealfl  the  due  to  spiritual  thiQ^^s," 

And  there  are  few  departments  of  science  which  oflFer  such  food  for 
the  mind  as  does  the  study  of  Natural  History.  It  has  been  truly  said 
that  the  naturalist  has  no  time  for  selfish  thoughts.  Everywhere 
around  him  he  sees  significances,  harmonies,  chains  of  cause  and  ef- 
fect endlessly  interlinked,  which  draw  him  out  of  the  narrow  sphere 
of  self-lauding  into  a  pure  and  wholesome  atmosphere  of  joy  and 
felicity. 

Day  by  day  science  is  becoming  more  and  more  popularized,  and 
before  long  the  necessity  of  devoting  more  attention  to  natural  his- 
tory in  our  schools  and  colleges  will  become  apparent.  There  are  few 
things,  for  instance,  so  well  calculated  to  train  the  minds  of  children, 
and  at  the  same  time  entertain  and  instruct  them  as  would  be  a  chart 
iJlustrating  the  transformation  of  insects,  and  it  is  with  the  firm  belief 
that  this  kind  of  information  will  soon  be  more  generally  sought  for, 
that  I  introduce  to  my  readers 
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THE  SOLID  AGO  GALL  nOlR—OelecMa  gallce^olidagirds,  N.  Sp. 

—PI.  2,  Figs.  1  and  2. 

Every  body  must  have  noticed  the  large  round  galls  about  the 
size  ot  a  walnut  which  are  found  upon  the  straight  smooth  stem  of  the 
<5ommon  Golden-rod  {Solidago  nemoralis),  Thern  are  sometimes  two 
on  the  same  stalk  and  they  are  most  conspicuoas  in  winter  time  when 
the  leaves  are  off  the  plant.  Upon  catting  open  one  of  these  galls  it 
is  found  to  consist  of  a  pithy  solid  mass,  in  the  centre  of  which  is  a 
plump  white  footless  maggot.  This  maggot  in  due  time  develops  into 
a  two- winged  fly,  which  was  long  since  described  by  Dr.  Fitch  asTVy- 
peia  (Acinia)  solidagijiis. 

The  gall  which  I  am  now  about  to  speak  of,  occurs  on  the  same 
species  of  Solidago,  and  in  almost  equal  abundance  with  the  former, 
though  its  architect  has  never  hitherto  been  described.  This  gall 
[Fiff.  96.]  which  is  represented  at  Figure  96,  J,  is  of  a 

very  different  form  from  the  preceding,  being 
altogether  more  elongate  and  narrower,  and 
upon  cutting  it  open  it  is  found  to  be  hollow, 
and  to  contain,  instead  of  a  white  footless  raag- 
?gr>t,  agray  16  footed  caterpillar  (^),which  in  time 
develops  into  the  little  moth  which  is  repre- 
sented with  the  wings  expanded  at  Plate  2,  Fig- 
ure  1,  and  with  the  wings  closed  at  Figure  2. 
11ie  history  of  this  insect  may  be^thus  briefly 
told: 

The  moths  winter  over  and  may  be  seen 
flying  in  the  month  of  May,  in  which  month  I 
have  myself  captured  a  specimen.  When  the 
young  plants  of  the  Golden-rod  are  about  six 
inches  high  the  female  moth  deposits  an  egg 
either  in  the  terminal  bud,  or  at  the  side  of  the 
stalk  just  below  it,  and  the  worm  hatching  from 
cc  6  the  egg  works  into  the  stalk,  and  causes  it  to 

swell  by  gnawing  and  thus  inducing  the  secretions  towards  it.  By 
the  beginning  of  June  the  gall  has  just  begun  to  form  and  at  this  time 
upon  cutting  it  open  the  worm  is  found  to  be  about  i  grown,  and  its 
excrement  is  as  yet  all  at  the  upper  portion  of  the  gall.  As  the  plant 
grows,  so  the  gall  increases  in  size,  remaining,  however,  at  the  same 
altitude  from  the  ground.  By  the  middle  of  July  both  the  gall  and 
its  maker  have  attained  their  full  size,  and  upon  opening  the  former 
at  this  season  of  the  year  the  excrement  will  be  found  packed  closely 
at  both  its  ends,  and  from  the  small  quantity  of  such  excrement  (rf)  to  be 
found,  it  woula  appear  that  all  but  the  more  solid  parts  had  been  ab- 
sorbed by  the  plant,  it  probably  acting  as  a  manure  to  stimulate  the 
growth  of  the  gall.  When  full  grown,  the  worm  measures  rather 
more  than  half  an  inch,  and  it  now  prepares  for  changing  into  the 
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chrysalis  state  by  eating  a  perfectly  round  passage-way  entirely 
through  the  wall  of  the  gall  at  its  upper  end.  It  then  protects  the  ori- 
fice with  a  secretion  of  liquid  silk  which  hardens  and  forms  a  perfect 
little  plug  (Fig.  96,  c^)  about  004  thick  and  0.08  in  diameter, and  which 
is  so  constructed  that  it  cannot  be  readily  displaced  from  without^  as  it 
has  a  rim  on  its  outer  edge.  The  inner  edge«  however,  is  not  so  rimmedi 
and  the  plug  can  be  pushed  away  from  the  inside  with  the  slightest 
eflbrt,  f  jr  the  little  tenant  when  it  shall  have  become  fitted  to  leave 
its  <?ark  and  secluded  tenement  and  soar  into  the  air,  must  needs 
make  its  exit  through  this  orifice.  Well  may  we  wonder  at  Nature's 
handiwork,  for  what  consummate  skill,  and  wonderful  instinct — I  bad 
almost  said  forethought — is  here  exhibited  I  Can  this  action  be  but  a 
blind  instinct,  or  has  the  larva  a  premonition  of  its  future  etherial 
imago  state  and  its  wants?  Who  can  answer?  Our  little  hoRt,  not 
satisfied  with  having  thus  protected  the  entrance  to  his  home,  now 
lines  its  passage  way,  and  the  walls,  with  a  delicate  silken  tissue,  after 
which  ho  rests  from  his  labors,  and  commences  to  undergo  those  mys- 
terious transformations,  so  characteristic  of  his  class.  A  gall  cut  in 
two  at  this  stage  of  its  growth  presents  the  appearance  of  Figure  96^ 
h.  In  two  days'  time  the  little  worm  has  changed  to  a  chrysalis,  just 
i  inch  in  length,  rather  slender  and  of  a  shiny  mahogany-brown.  At 
the  end  of  about  three  weeks  more  the  chrysalis  grows  very  dark,  and 
finally  the  inclosed  moth  bursts  the  skin  and  escapes  from  the  galL 

The  first  moths  usually  appear  about  the  middle  of  August,  but  as 
the  time  of  egg-depositing  covers  a  period  of  over  a  month,  some  of 
the  moths  have  not  left  till  the  beginning  of  October.  As  winter  ap- 
proaches, the  stem  seems  to  grow  weak  above  the  gall,  and  usually 
bends  and  droops,  while  the  gall  itself  shrinks  and  acquires  a  whitish 
weather- washed  appearance.  It  is  for  these  reasons,  and  from  the 
gall  being  so  near  the  ground  that  it  does  not  attract  the  same  attention 
as  the  large,  round  gall  of  the  Tiypeia. 

I  have  been  acquainted  with  this  gall  for  six  years,  and  have 
studied  it  closely  during  that  time.  It  seems  to  occur  qu.te  generally 
over  the  country,  and  is  especially  abundant  in  the  West.  The* first 
published  account  that  I  can  find  of  it  in  this  country  is  that  given  by 
Baron  Osten  Sacken,  in  the  first  volume  of  the  Proceedings  of  the 
"Philadelphia  Entomological  Society,"  page  369,  where  he  correctly 
describes  it,  as  well  as  the  puffed  carcass  of  one  of  the  caterpillars 
(PI.  2,  Fig.  5),  caused  by  a  parasitic  Chalcis  fly  presently  to  be  des- 
cribed ;  but  he  was  not  acquainted  with  the  maker  of  the  gall.  The 
galls  were  received  by  him  from  Edward  Norton,  who  resides  at 
Farmington,  Connecticut.  They  occur  abundantly  around  Chicago, 
especially  on  the  north  side,  in  the  old  cemetery,  which  is  now  being 
converted  into  Lincoln  Paik.  They  are  equally  abundant  around  "^t. 
Louis,  while  I  have  found  the  same  gall  on  the  Solidaga  Missouri ensis 
growing  beyond  Fort  Kearney,  in  Nebraska,  and  even  there  the  worm 
was  attacked  by  the  same  parasitic  Chalcis  fly  mentioned  above. 
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The  gall-making  insects  belonging  to  the  same  order  (Lepidoptera) 
as  our  little  moth,  are  by  no  means  common,  and  the  only  other  gall 
of  this  character  with  which  I  am  acquainted,  at  all  resembling  the 
one  just  described,  occurs  on  the  stems  of  Artemisia  cowpestris  in 
,France,  and  is  produced  by  the  larva  of  a  very  different  little  moth 
with  pale  yellow  wings  shaded  with  orange,  first  described  by  Herrich- 
Schseffer  by  thfr  name  of  Coohylis  hilarana.  This  last  gall  is  figured 
on  Plate  l,of  the  "Annales  de  la  Soci6t6  Entomologique  de  France" 
for  1>56,  and  its  history  is  detailed  by  M.  E  Ferris,  at  pages  S3-38  of 
the  same  volume.  The  gall  is  similar  in  form,  but  narrower,  with  the 
walls  thicker  than  that  of  my  insect,  while  the  larva  is  yellowish- 
white. 

Oblbchii.  GALLiBS0LTDi.OTNis,  N.  Sp. — Larva.— Len^h  0.60.  Cylinderical.  Color  dark  dall- 
brown,  without  shine.  Largest  on  middle  sti^ments  \  tapering  from  4tb  to  bead,  and  from  9th  to 
fxtremitj.  Each  segment  impressed  tranaversely  in  the  middle,  thaa  forming^  two  folds,  the  thor- 
acic segjienta  having  other  such  folds.  Six  small  piliferous  spots,  two  each  side  of  dorsum  and 
one  above  stigmata,  which,  together  with  the  stigmata,  are  shiny  and  of  a  lighter  brown  than  tb« 
■body.    Head  and  cervical  shield  light  shiny-brown. 

CAryfoiit.-'Length  0.60.    Mahogany -brown.    Form  normal.    Blunt  at  extremity. 

Perfect  iiM/A.— Average  length  0.38.  Alar  expanse  $  0  96,  cj!*  0.76.  Fore  wings  deep  purplish - 
brown,  more  or  less  sprinkled  with  cameous.  A  light  cameous  band  starts  from  the  costa  near  the 
bate,  and  curves  towards  the  middle  of  the  inner  margin,  which  it  occupies  to  a  little  beyond  the 
bac^nning  of  the  cilia,  where  it  curves  upwards  towards  the  tip,  reaching  only  half  way  up  tl^e 
wing.  Here  it  is  approached  from  above  by  a  somewhat  diffuse  spot  oE  the  same  color,  which  starts 
from  the  costa  just  benind  the  apex,  and  runs  down  to  the  middle  of  the  wingi 

In  the  plainly  marked  individuals  there  is  an  extra  line  running  from  the  middle  of  the  inner 
margin,  outwardly  obliquing  to  the  middle  of  the  wing,  and  then  back  to  the  inner  marg^in  a  littAe 
beyond  where  the  cilia  commence,  but  in  the  g^eat  majority  of  specimens  this  mark  is  indistinct. 
Cilia  light  cameous.  Hind  wings  slate-gray,  with  the  cilia  lighter.  Antennae  finely  annulated 
with  the  same  two  dark  and  light  colors.  Head,  thorax  and  palpi  light,  with  a  sprinkling  of  the  dark 
brown.  Body  dark,  with  light  annulations,  The  species  varies  in  the  distinctness  of  its  markings, 
and  the  light  parts  of  the  wing  appear  finely  sprinkled  with  brown  under  the  lens.  Male  gencrallj 
-•mailer  than  female,  with  the  antenna  proportionately  a  little  longer. 

Described  from  numerous  bred  specimens. 

It  seems  to  resemble  O.  longifauiella  of  Clemens,  in  coloration  and  pattern  ;  but  unfortunately 
•vr  late  lamented  microlepidopterist,  failed  almost  always  to  give  the  measurement  of  the  speciet 
lie  described,  and  it  u  impossible  to  tell  how  much  mine  really  resembles  that  species.  Yet,  as 
longifatciella  was  described  from  two  mutilated  specimens,  received  from  A.  8.  Packard,  jr.,  and 
as  that  gentleman  has  seen  my  insect  and  declared  it  an  undescribed  species,  there  can  be  little 
doubt  of  the  fact. 

Concealed  within  its  gall,  as  this  worm  is,  one  would  naturally 
suppose  that  it  would  rest  unmolested  from  the  outside  world,  and 
that  no  parasite  could  attack  it  through  its  green-walied  fortress.  Such 
however  is  not  the  case.  Those  oft-quoted  lines,  written  in  that  spirit 
of  ridicule,  in  the  exercise  of  which  Swift  was  always  happy, 

"The  little  fleas  that  do  so  tease. 
Have  smaller  fleas  that  bite  'em, 
And  these  again  have  lesser  fleas. 
And  so  cd  i^/iniium," 

are  as  applicable  to  our  gall-maker  as  to  most  other  insects.  There 
are  indeed  no  less  than  six  parasites  which  attack  it,  and  from  many 
hundreds  of  galls  examined,!  estimate  that  one  worm  out  of  every 
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five  is  thus  destroyerl.  As  Tour  of  these  parasites  are  new  to  science, 
and  are  all  probably  confined  to  this  one  species  of  insect,  I  wiH 
briefly  describe  them. 

They  all  belong  to  the  order  Hymenoptera,  and  by  far  the  most 
common  of  them  is  a  little  fly  of  a  dark  metallic  green  color,  with 
reddish  legs,  which  is  represented  highly  magnified  in  Pliite  2,  Figure 
6  the  hair  line  below  showing  the  natural  size.  Its  larvae  infest  the 
caterpillar  in  great  numbers,  and  cause  it  to  swell  to  three  and  four 
times  its  normal  size.  After  they  have  absorbed  all  the  juices  of  their 
victim,  they  form  for  themselves  very  fine  brownish  cocoons,  which 
are  so  crammed  together  that  they  give  the  pufifed-up  worm  the  rough- 
ened appearance,  shown  at  Plate  2,  Figure  5,  and  prevent  the  skin 
from  collapsing  after  they  have  left,  so  that  it  may  be  found  within 
the  gall  at  any  time  during  the  winter.  These  minute  flies  all  leave 
the  t'all  through  a  single  minute  hole,  which  must  be  made  by  one  of 
their  number.  They  are  active  little  creatures,  running  nimbly,  with 
their  antennae  always  bent  towards  the  surface  on  which  they  travel. 
They  have  a  wonderful  power  of  jumping,  and  are  able  to  leap  the 
distance  of  afoot  so  suddenly  and  rapidly  that  they  are,  for  the  mo- 
ment scarcely  visible.  I  have  counted  over  150  of  them  in  a  single 
caterpillar,  and  the  mother  fly  must  gnaw  for  herself  a  passage  through 
the  gall,  and  leisurely  insert  her  batch  of  eggs  in  the  inmate.  This 
fly  belongs  to  the  Chalcia  family,  and  may  be  called  the  Inflating  Chah 
018  fly.  The  family  to  which  it  belongs  has  scarcely  been  at  all  studied 
in  America,  and  very  few  species  have  been  described.  I  there- 
fore leave  the  species,  for  the  present,  undescribed,  it  apparently  be- 
longing to  the  genus  Pirene. 

Another  parasite  which  infests  this  caterpillar,  is  represented  in 
the  perfect  state  at  Plate  2,  Figure  9,  the  hair  line  above  showing  the 
natural  size.  It  is  a  black  fly,  and  its  larva,  which  is  often  found  at 
the  bottom  of  the  gall  during  the  month  of  August,  is  a  white,  foot- 
less grub,  about  0.24  long,  and  attenuated  at  the  head.  Some  of  these 
maggots  change  to  pupae  and  become  flies  in  the  fall  of  the  year,  while 
others  remain  in  the  maggot  state  till  spring.  The  pupa  is  whitish, 
with  the  members  confined  and  darker.  This  fly  belongs  to  the  same 
( (7A<iZo?*)  family  as  the  preceding,  and  ta  the  genus  Eurytoma.  I 
name  it  in  honor  ol  my  esteemed  friend,  Mr.  A.  Bolter,  of  Chicago— 
an  entomologist,  as  enthusiastic  as  he  is  modest,  and  an  indefatigable 
collector.  When  I  think  of  the  many  happy  hours  we  have  spent 
together,  and  recall  our  many  pleasant  hunting  grounds,  the  following 
pretty  lines  are  ever  floating  in  my  mind: 

"  I  long  to  walk  by  the  meadow's  brook, 
To  Titit  the  fields  and  the  woods  once  more. 
To  loiter  long  in  the  shady  nook, 
And  tread  the  paths  I  hare  tr.»d  before ; 
Or,  under  the  spreading  branches  to  lie 
And  watch  the  clouds  in  the*axnre  sky." 

Annexed  will  be  found  a  full  description  of  this  parasite: 
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EuRTTOMA  BoLTERi,  N.  Sp.— §  Lcii^h  0.18.    Antennas  black,  not  mncb  longer  than  tli« 
Imce,  perceptibly  thicker  toTrairds  the  end,  and  apparently  10-jointed,  though  the  three  terminal 
joint!  are  almost  always  confluent.    Dimensions  and  appearance  of  joints,  represented  in  the  an- 
[Fig.  97.]  nezed  Figure  97,  a.    Head  and  thorax  rough-punctured 

and  finely  bearded  with  short,  stiff  gjay  hairs.  Abdo* 
men  about  as  long  as  thorax,  scarcely  so  broad,  viewed 
from  above,  but  wider  viewed  laterally ;  highly  pol- 
ished, smooth  and  black,  the  three  terminal  segments 
with  minute  stiff  g^ay  hairs  along  the  sutures ;  visiblj 
divided  into  seven  seg^mants,  the  four  anterior  ouei|  o£ 
about  equal  length,  the  two  following  shorter,  and  the 
terminal  one  produced  into  a  point.  Legs  fulvous  with 
the  coxa,  thighs  and  more  or  less  of  the  shanks  black- 
ish-brown.  Wings  perfectly  transparent,  glossy,  color- 
less, and  with  the  nerves  very  faint. 

(^  Measures  but  0.14,  and  differs  in  the  antennsB,  being  twice  as  long  as  the  face,  in  their 
narrowing  towards  the  tip  ard  in  being  furnished  with  whorls  of  long  hairs.  The  number  of  joints 
are  not  readily  made  out,  and  I  have  consequently  presented  at  Figure  97,  b,  a  magnified  figure. 
His  body  is  but  half  as  wide  and  half  as  long  as  the  thorax  viewed  from  above,  and  not  quite  ai 
broad  as  the  thorax,,  viewed  laterally;  it  also  lacks  the  produced  point  of  the  $.  His  wings  are 
also  cut  off  more  squarely  and  more  distinctly  nerved. 

The  third  parasite  which  attacks  our  gall-maker  is  represented 
somewhat  enlarged  at  Plate  2,  Figure  7.  It  is  an  opaque  black  fly 
belonging  to  the  true  Ichneumon  family  and  apparently  to  the  genus 
Hemiteles.  After  most  of  the  gall-makers  have  undergone  all  their 
.  transformations  and  escaped,  some  few  of  the  galls  are  found  still  in- 
inhabited  by  the  worm.  These  belated  worms  contain  the  larva  of  this 
fly,  and  they  are  somewhat  smaller  and  paler  than  are  the  healthy 
ones ;  their  life  as  worms  being  prolonged  by  the  presence  of  their 
enemy  within.  During  the  month  of  September,  the  parasitic  larva 
leaves  the  body  of  the  caterpillar,  and  spins  for  itself,  within  the  gall^ 
a  tough  while  silken  cocoon,  in  which  it  remains  through  the  winter, 
and  from  which  the  fly  escapes  during  the  following  March  or  April,, 
some  of  them  escaping  much  earlier  than  others.  This  fly  I  have 
named  in  honor  of  my  friend  Mr.  E.  T.  Cresson,  of  Philadelphia,  to 
whom  I  am  indebted  for  the  generic  determination  of  all  these  para- 
sites. 

Hekiteles  (?)  Cressoxii. — (^ — ^Length  0.25.  Black,  opaque,  head  transversely-subqnadrate;  fac» 
clothed  with  pale  glittering  pubescence ;  spot  on  mandibles,  palpi,  scape  of  antennfe  in  front  and  the 
teg^lee,  white;  eyes  large,  ovate;  antennae  longer  than  head  and  thorax,  slender,  black;  thorax  closely 
and  minutely  punctured ;  mesothorax  with  a  deeply  impressed  line  on  each  side  anteriorly  ;  scutel- 
lum  convex,  closely  punctured,  deeply  excavated  at  base  ;  metathorax  coarsely  sculptured,  truncate- 
and  excavated  behind,  the  elevated  lines  sharply  defined,  forming  an  irregularly  shaped  central 
area,  and  a  triangular  one  on  each  side  of  it,  the  outer  posterior  angle  of  which  is  prominent  and 
subacute ;  wings  hyaline,  iridescent,  nervures  blackish,  stigma  large,  areolet  incomplete,  the  outer 
nervure  wanting ;  legs  pale  honey-yellow,  coxas  paler,  tips  of  posterior  femora,  and  their  tibiae  and 
tasri  entirely  blackish ;  abdomen  elongate  ovate,  flattened,  petiolated,  the  first  segment  flat, 
gradually  dilated  posteriorly,  somewhat  shining,  and  indistinctly  longitudinally  aciculate ;  the  two 
following  segments  opaque,  indistinctly  sculptured ;  remaining  segments  smooth  and  shining. 

A  fourth  parasite,  belonging  to  the  same  great  Ichneumon  family^ 
issues  from  the  worm  and  spins  a  white  silken  cocoon,  in  exactly  the 
same  manner  as  the  preceding.  From  this  cocoon  at  the  same  season 
of  the  year,  escapes  a  fly  which  is  also  of  very  much  the  same  size 
and  appearance,  but  which  belongs  to  the  distinct  genus  Microgaster. 
12  R  s  £ 


Digitized  by  V^OOQ IC 


178  FIRST  ANNUAL  REPORT  OF 

It  has  hitherto  been  undiscribed  and  may  be  known  by  the  specific 
name  of  gelechia. 

HiCROGASTBR  OBLBCHiA— Length  0.20  (^  $  .—Black,  clothed  with  a  short,  thin,  glittering,  whitiih 
pubescence,  most  dense  on  the  face,  which  latter  is  closely  pnnctured ;  occiput  and  cheeks  shining ; 
mandibles  rufopiceous;  palpi  whitish;  eyes  pubescent;  antennas  as  long  as  the  body  in  ^, 
shorter  in  9 ,  18-jointed ;  thorax  shining,  feebly  punctured,  mesothorax  closely  and  more  strongly 
pnnctured,  with  a  deeply  impressed  longitudinal  line  on  each  side  over  base  of  wings  ;  scutellam 
smooth  and  polished,  the  lateral  groove  broad,  deep,  arched  and  crenulat^d ;  metathnrax  opaque, 
densely  rugose,  with  a  sharp,  central,  longitudinal  carina,  and  a  smooth,  flat,  transverse  carina  at 
base;  tegnlad  testaceous,  wings  hjaline,  iridescent,  apex  smoky,  nervures  blackish,  areolet  com- 
plete, subtriangular,  radial  nervure  indistinct ;  leg^  pale  honey-yellow,  coxsd  blackish,  pale  at 
tips,  middle  pair  in  $  concolorons  with  legs ;  abdomen  with  the  two  basal  segments  densely  ru- 
gose and  opaque,  the  remainder  smooth  and  shining;  Tenter  more  or  less  varied  with  pale  testa- 
ceous. 

The  galls  containing  worms  that  have  been  victimized  by  either 
of  these  last  two  parasites  are  generally  small  and  narrotv,  indicating 
that  the  worm  has  been  sickly  and  not  able  to  perform  its  functions  in 
a  proper  manner,  but  those  containing  worms  infested  with  the  In- 
flating Chalcis-fly,  first  described,  are  of  the  normal  size,  the  worm 
often  having  completed  its  passage-way  before  succumbing  to  its 
enemy. 

There  are  two  other  and  larger  parasites  which  attack  our  little 
Gall-maker,  the  one  anundescribed  species  of  Phnpla  and  the  other 
an  undescribed  species  of  Ephialtes;  making  in  all  six  distinct  para- 
sites. Besides  these,  there  is  another  insect  which  intrudes  upon  and 
often  kills  him.  This  last  is  the  larva  of  some  small  long-horned  bee- 
tle, and  most  likely  of  some  species  of  the  genus  Oberea,  as  it  greatly 
resembles  the  larva  of  Oberea  ocellata^Ha\d,y  which  I  have  bred  from 
the  stems  of  the  Cottonwood.  After  the  parent  gall-moth  has  de- 
posited her  egg^  and  the  young  worm  and  its  gall  have  acquired  con- 
siderable size,  the  parent  beetle  of  this  larva  comes  along  and  deposits 
her  egg  higher  up  on  the  same  stem,  and  the  larva  hatching  from  it 
immediately  commences  boring  downwards  till  it  reaches  the  gall, 
where  it  riots  until  it  has  crowded  out  the  proper  inhabitant  and  filled 
the  gall  with  excrementitious  and  pithy  debris.  It  then  continues 
its  descent  till  it  reaches  the  root,  where  it  continues  boring  till  win- 
ter approaches,  and  where  it  hybernates  in  the  larva  state.  Sometimes 
the  gall-maker  succeeds  in  webbing  this  intruder  out,  so  that  he  only 
partially  destroys  the  gall,  while  at  other  times  the  intruder  does  not 
reach  the  gall  till  the  inmate  has  changed  to  the  chrysalis  state ;  but 
in  the  latter  case  the  moth  always  dies  in  its  endeavors  to  escape. 
The  vacated  galls  of  this  gall-moth  afford  excellent  winter  shelter  for 
a  variety  of  insects  and  spiders,  and  the  common  Chinch  bug  is  espec- 
ially fond  of  taking  up  its  winter  quarters  in  them. 
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THE  CHICKWEED  GEOMETER,  IIoBmatopia grataria,  Fabr— PL  2, 
Figures  18, 19,  20  and  21. 

(Lepidoptera  Qeometrid».) 

At  Plate  2,  Figure  18, 1  have  figured  a  very  common  little  moth 
which  may  be  seen  flitting  over  our  meadows  and  in  our  gardens 
during  the  summer  and  fall  months.  It  is  of  a  delicate  orange  color, 
marked  with  pink,  as  in  the  figure.  A  number  of  persons  have  desired 
to  know  whether  or  not  it  was  injurious,  and  what  its  larva  fed  on, 
and,  as  its  transformations  have  been  hitherto  unknown,  I  will  briefly 
record  them. 

The  female  moths  deposit  their  eggs  in  rows  of  about  twenty,  along 
the  edge  of  a  leaf,  or  along  the  stem  of  the  common  chickweed  {Stel- 
laria  media.)  These  eggs  (see  PL  2,  Fig.  21)  are  not  quite  0.02  of  an 
nch  long  and  are  oval,  flattened  and  depressed  near  the  centre. 
When  first  laid  they  are  yellowish-white,  but  change  within  two  days 
to  a  very  bright,  shiny,  red  color,  between  Venetian  and  vermillion. 
These  eggs  hatch  in  a  very  short  time,  frequently  within  a  week,  into 
thread-like  worms,  with  ten  legs  only  and  with  the  habit  of  looping 
themselves  into  all  manner  of  shapes,  especially  into  a  circle.  In 
about  a  month,  during  hot  weather,  they  acquire  their  full  size,  when 
they  are  of  the  form  and  appearance  of  Plate  2,  Figure  19.  They  are 
quite  variable  in  color,  being  either  gray,  yellowish-green,  or  dark 
brown.  They  change  to  chrysalids  within  a  slight  web  attached  to 
the  leaves  of  their  food-plant,  and  in  this  state  they  bear  the  appear- 
ance of  Plate  2,  Figure  20,  the  skin  being  so  thin  that  before  the  moth 
escapes  the  colors  of  the  wings  show  distinctly  through  it.  There 
are  several  broods  during  the  year,  and  the  insect  may  often  be  found 
in  all  its  different  states  at  one  and  the  same  time.  It  probably  passes 
the  winter  in  either  the  larva  or  egg  state,  for  I  have  taken  both 
eggs  and  half  grown  larvae  in  the  beginning  of  November.  In 
the  larva  and  chrysalis  state  it  is  not  easily  detected,  on  account  of  its 
small  size  and  of  its  assimilating  the  color  of  the  food-plant.  The 
larva  has  furthermore  the  habit  of  jerking  itself  away  to  a  consider- 
able distance  when  disturbed,  especially  while  it  is  young. 

H^MATopis  ORATARiA,  Fabr. — Larwa— Average  length  0.86.  Color  quite  variable;  either 
pale  yellowish-green,  deep  rufous  with  an  orange  tint,  or  of  a  mixture  of  gray  and  cream-color. 
Minutely  punctate  all  oyer.  Segments  1,  2  and  3,  extremely  short ;  4,  longest  and  widest,  having 
two  wrinkles  each  side,  with  a  dark  depression  between  them ;  5,  6,  7  and  8,  of  equal  length ;  y,  10 
and  11,  short,  the  two  former  also  somewhat  wider  than  the  other.  Dorsum  dark,  with  a  lighter 
middle  line,  and  a  light,  somewhat  irregular  subdorsal  line  which  converges  anteriorly  and  diverges 
posteriorly  of  each  segment;  two  dark  spots  anteriorly  each  side  of  the  middle  line.  Sides  more 
or  less  wrinkled,  lighter  than  dorsum  and  with  a  light  longitudinal  ridge  below.  Venter  variegated 
with  longitudinal  marks,  and  shaded  outwardly  with  deep  olive-green  in  strong  contrast  with  the 
lateral  light  ridge.  Stigmata  minute,  black,  and  placed  on  an  oval  swelling  at  the  anterior  portion 
of  the  segment.  Head  of  the  same  color  as  body,  with  a  dark  line,  edged  each  side  with  white,  con- 
tinuing from  the  thoracie  segments. 

CAry«a/i«.— (Plate  2,  Fig.  20.)    Length,  0.50.    Wing  sheaths  and  tip  of  abdomen  pale  buff, 
the  middle  of  the  abdomen  very  light  yellowish-green.    A  purplish  dorsal  line.    Obliquely  truncated 
at  the  head,  having  a  somewhat  triang^ular  appearance,  the  ventral  angle  being  lengthened  i' 
sligfaUy  bifurcate  soout.    Anal  segments  quite  attenuated,  the  extremity  being  also  slightiy 
cated.    Stigmata  small,  black  and  distinct.  Digitized  by  ^OOglC 
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THE  THISTLE  FLUME,— Pterophorus  carduidaotylus,  N.  Sp.,  PI.  2, 

Figs.  13  and  14. 

(Lepidoptera  Alvcitids.) 

Having  already  sketched  the  history  of  the  Grape  Plume,  page 
137,  the  larva  of  which  attacks  the  Grape  vine,  I  will  now  give  the 
history  of  another  species  of  the  same  genua  whose  larva  infests  the 
common  Thistle  (  Cersium  lanceolata)  in  order  to  show  how  very  dis- 
•imilar  two  larvae  may  be,  which  belong  to  the  same  genus  and  greatly 
resemble  each  other  in  the  perfect  state. 

During  the  month  of  May  the  heads  of  the  above  named  thistle 
may  frequently  be  found  drawn  together  by  silken  threads,  with  some 
of  the  leaves  frequently  dead.  .On  pulling  this  webbed  mass  apart 
from  eight  to  a  dozen  thick  smooth  worms  may  be  found,  which  are 
of  a  light  straw  color  with  rows  of  black  spots,  and  the  head  and  tail 
pie.  W]  marked  as  in  the  accompanying  figure.  These  worms  are 
found  of  different  sizes  in  the  same  head,  which  would  in- 
dicate that  the  parent  moth  either  deposits  her  eggs  at  dif- 
ferent intervals  in  the  same  place  or  that  the  eggs  hatch 
out  irregularly.  Towards  the  end  of  May  they  change  to 
pupae  within  the  burrow  which  the  worm  inhabited ;  these 
pupae  being  of  a  dull  yellow  color,  without  polish,  and  re- 
sembling the  pupae  of  some  long-legged  Crane  &y  (Tipula) 
rather  than  a  moth — see  PI.  2,  Fig.  14.  In  just  one  week 
after  they  have  thus  changed,  the  moths  escape.  This  moth,  which  is 
represented  at  Plate  2,  Figure  13,  is  of  a  tawny  yellow  color,  with  a 
prominent  triangular  dark  spot  on-  the  outer  third  of  the  front  wing, 
running  from  the  front  edge.  As  it  differs  from  all  hitherto  de- 
scribed North  American  species,  it  may  appropriately  be  called  the 
Thistle  Plume. 

Pterophorus  cardvidacttlus,  N.  8p. — Larva. — Arera^  length  0.00.  Larg^t  in  the  middle  o€ 
body,  tftperlDg^  thence  each  way.  Color  light  straw-yellow — greener  when  young.  Somewhat  darker, 
partly  translucent,  dorsal,  subdorsal  and  stigmatal  lines.  Two  lateral  rows  of  black  spots,  the 
lower  spots  rather  smaller  and  placed  behind  the  upper  ones.  A  third  row  above  these,  and  others 
along  the  back,  but  so  small  that  they  are  generally  imperceptible  with  the  naked  eye,  except  on  tfat 
thoracic  seg^ments,  being  especially  distinct  on  seg^nent  2.  Head  small,  black,  sometimes  inclining 
to  brown.  Cervical  |hield  black,  divided  longitudinally  in  the  middle  by  a  lighter  line.  Caudal 
.plate  also  black.  Segment  11,  besides  the  spots  above  mentioned,  has  two  transverse  black  nuurks, 
the  posterior  one  the  largest.    Thoracic  legs  black,  the  others  of  the  same  color  as  the  body. 

Described  from  12  specimens. 

Pupa.— Average  length  0.45.  Of  form  of  Plate  2,  Figure  14.  Soft,  dull  yellow,  with  a  lat- 
eral dusky  line,  each  side  of  dorsum,  and  another,  less  distinct  each  side  of  venter.  Also 
dusky  about  the  head  and  wing-sheaths. 

Perfect  imeet. — Length  OAb;  alar  expanse  0.80.  Front  wings  bifid,  the  cleft  reaching  not 
much  more  than  i  of  wbg ;  tawny  yellow,  with  a  distinct  dark  brown  triangular  spot  running  frona 
costa  to  the  base  of  clef  t— sometimes  a  little  below  it — its  posterior  marg^in  with  a  slight  concave 
curve.  Tliree  dusky,  diffuse  longitudinal  spots,  one  placed  on  the  basal  third  of  the  wing  at  cost* 
and  frequently  reaching  along  the  costa  to  the  triang^ular  spot ;  one  near  the  interior  margin,  a  lit- 
tle nearer  to  the  base  of  wing  than  the  last,  and  one  on  the  outer  third  of  the  interior  marg^in.  Two 
light-colored  transverse  lines  across  the  end  of  wing,  one  very  near  and  parallel  with  posterior 
Margin,  the  other  bordering  the  triangular  spot  behind,  and  curving  across  the  lower  lobe  iowardf 
posterior  angle.  The  space  between  these  two  light  lines  usually  darker  than  the  ground-color. 
Fringes  dark  with  a  light  margin.    Hind  wings  trifid,  the  upper  cleft  reaching  a  little  beyond  the 
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middle,  the  lower  one  to  the  base  of  wing.  Color  ashy-brown,  the  lower  lobe  produced  into  a  dark 
angular  spot  about  their  middle  posteriorly.  Antennce,  palpi,  head,  thorax,  and  b  ody,  tawny  yel- 
low ;  legs  of  the  same  color  with  the  exception  of  the  tarsi^  which  are  almost  white,  with  alternate 
dark  brown  spots,  the  spinet  being  black,  with  dusky  tips. 
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Page  8,  liii«  2\,  for  "being:''  read  **  were." 

Page  10,  line  1,  for  "Figure  3,  3^'  read  "KgnreS,  2." 

Page  12,  Une  20,  for  "last"  read  "1866." 

Page  12,  line  3  from  bottom,  after  "  February/' add  "(1867)."' 

Page  31,  line  15,  for  "37©"  read  "38o." 

Page  47,  line  16,  for  "far"  read  "for." 

Page  114,  line  1,  after  "  insect"  read  "  {Strietrvi  fHmbri3tn$,  Say)." 

Page  120,  line  30,  after  "  Cottonwood"  read  "  {Pien^higw  voff^bundm,  Wahb).'' 

Page  133,  line  24  from  bottom,  for  "preceding  ineect"  read  "  Grape  catcvlia." 

Page  134,  line  3  from  bottom,  for  "Part  V"  read  "  Part  VI." 

Page  142,  under  tbe  beading,  add  "  (Lepidoptera,  Tortricidte)." 

Page  166,  under  the  heading,  add  "  (Lepidopterai^TiAeidse)*"' 
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